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Heater 
Filter 


Is the onty lime ex- 
tracting Heater that 
will prevent scalein | 
steam boilers. 


before it enters the 
boiler. 


Thoroughly Tested. 
Over 8,000 of them 
in daily use. 


The Stilwell-Bierce & Smith-Vaile Co., 
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The Aultman Company, 


ENGINEERS, 
FOUNDERS and 
MACHINISTS. 


Cayrtox, Oro, Dec, 29, 1998, 
Dear sir:— 


Have you a hitch or delay in the progress of your 


Re- | product through your plant that might be remedied 
moving all impuri- | or perhaps removed by installing an elevator or con- 
ties from the water | veyor ? If so, lay the matter before us. Our advice 


and suggestions are free. Catalogue “C”’ mailed on 
application. 


Yours very truly, 
THE AULTMAN COMPANY. 
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AIR COMPRESSORS 


For every application of Compressed Air Power. 
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Clayton Air Compressor Wks. 
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F. A. EMMERTON, 
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Millett’s Patent 


CORE OVEN. 


The best in the world. 
WILLETT CORE OVEN C0... Brightwood. Mass, 





THE ROBERT W. HUNT & CO., 
Bureau of inspection, Toots and Consultation. 


PITTSBURG : CHICAGO NEW YORK: 
Park Building. 1187 The A Tl Broadway. 
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THE 
WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

Actual selling has been at a somewhat lessened 
pace in the iron market the past week. chiefly because 
many furnaces are oversold for the first half of the 
new year, and most of the large buyers have made 
their contracts. It has been a December of un- 
paralleled activity, the strength of the situation 
rather increasing as the end of the year approaches; 
and to-day there is nowhere an indication that the 
height of the movement has been reached. Instead 
of looking for the usual holiday signs of weakness 
the trade is interested in knowing where the next 
advances will come and how far the new record for 
tonnage that is expected for 1899 will carry them. 
Pronounced conservatism is in control and the 
absence of a general upward movement in prices, 
taking in every form of finished product is remark- 
able. Movements in the consolidations have 
attracted attention in the week, particularly in 
American Steel & Wire. Options have been taken 
by the latter on three large companies and a fourth 
has been bought out. The closing of the deal is 
expected within the next three weeks, as detailed 
elsewhere. Meanwhile the common stock of the big 
company has gone up strongly. The deal, if car- 
ried through, insures it a large part of its billet sup- 
ply and seems to dispose, for the time, at least, of 
any talk of incorporation in the Federal Steel Co. 
The American Tin Plate Co.'s policy is discussed, 
also, the two consolidations indicating plainly a 
concentration of the production of rod billets and 
tin bars upon a few steel plants. The trade is in- 
terested in determining on what lines the readjust- 
ment of the business in billets and sheet and tin 
plate bars will be made, rather than concerned 
about the mills that have no consuming connec- 
tions; for there seems no question of the full em- 
ployment of all the Bessemer and basic steel capac- 
ity at the present rate of consumption. The steel 
plants of the Central West are now well sold up for 
several months in 1899, and the feeling is very firm. 
Steel billets have advanced to $16.25 maker’s mill 
Pittsburg, with little steel to be had for the first 
quarter of the year. Holiday repairs at some 
plants have accented this situation. Rods, like- 
wise, are difficult to get for early delivery and are 
now ‘quoted at $22, Pittsburg and Cleveland. There 
is a shortage of rods for Western delivery and ship- 
ments have been made recently from the Central 
West to the Chicago district. The Bessemer pig 
iron market is firm at $10.25 to$10.50 valley furnace, 
and there is little disposition to quote for the first 
quarter of 1899. In foundry iron the position of 
producers has been strengthened in all markets in 
the past week. Some furnaces have withdrawn 
from the market for the present, and there are 
intimations that a further slight advance will be 
announced at the turn of the year. Gray for ge is 
also higher under the continued strong demand for 
basic material. Northern furnaces are yet in 
ignorance of the cost of their 1899 ores. No agree- 


ment has been reached on non-Bessemer ores, and 


it is not certain that the elements can be harmon- 
ized, but it is believed that advances in mine labor 
and in lake freights will add from 35 to 50 cents a 
ton to the cost of Northern pig iron. There is no 
end of rail buying, Chicago reporting 80,000 tons 
closed there the past week, most of it going to the 
mills in the Western agreement. The 80,000 tons 
recently closed for Russia, added to 35,000 tons for 
Australia, all to be rolled in the East, indicates that 
foreign business is to be had for the going after. 
The plate mills are quoting $1 to $2 a ton higher 
than two weeks ago, 1.25c Pittsburg being the usual 
minimum. Some of them are out of the market 
and others are quoting only to regular trade. One 
Pittsburg producer is full for the first quarter, be- 
tween Australian, Eastern shipyard and steel car 
contracts. Sheets are $1 to $2 a ton higher and it 
remains to be seen what further advance will come 
from the action of the manufacturers’ committee 
appointed at Pittsburg. Bars are unchanged in 
price, but December contracts were never so large. 
Tin plate prices are not yet announced. 


PITTSBURG. 
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There has been |» the week a slackening of the activity in the 
iron and steel mar'et. This seems to have been due wholly 
to the holiday, and the condition is still one of very unusual 
strength. In both raw an’ finished material \‘\ere has been 
an abundance of inquiry, re. «lting im moderate 8, while 
prices all along the line are ti:mer, andin som \. “aches 
decided advances have been made. The export inguiry ©n- 
tinues to be an interesting feature of the trade 

Pic [Iron.—In Bessemer there has been an active demand, 
but the valley furnacemen have been unwilling to sell further 
to any great extent, and have for most inquiries pu’ up the 
price to$1o 50, with a view, it is believed, of shutting off su‘ re 
as the furnaces are well sold up for sometime. There have 
been moderate sales on the basis of $10.75, Pittsburg, although 
somewhat higher prices than this have been quoted. In mill 
and foundry irons there has been considerable activity all 
along the line, and furnaces which put up their asking price 
some time ago are now getting the advance. No. 2 foundry 
can scarcely be had under $10 50, at which price sales are 
reported. Mill iron has been quite active, especially in the 


valley, $9.30 representing the minimum there, while $9.75 


The outloook is very 
We = 
.. $10.25 to $10.50 


has been obtained in the local market. 
strong in both es and gray anes 


Bessemer, valley furmace..............cc00.0+ ose 
Bessemer, Pitts “—s- satneetetoamiannnmene samen. Cn oe. See 
No. 1 Foundry itibaembebammememenewunes «me anak Ce ee Shap 
No. 2 Foundry... . 10.50 to 10.60 
No. 3 Foundry... aii iatindiaiaes 10.00 to 10.10 
Gray Forge, valley  farnace... suntan 00 cntneceneneetesniuiibee tbsenents : goto 9 

Gray Forge, Pittsburg .. Lecetaaeniadaaiiaaiied ute ws @ 


BILLETS AND Roos. —Billets are ‘still. stronger than at last 
report in view of further urgent inquiry with the mills already 
comfortably filled. Occasional sales have been reported as 
high as $16.50, which does not, however, represent the mar- 
ket. Nothing below $16.25, Pittsburg mill, could be done. A 
sale of 1,000 tons, January, February and March, is reported 
at $16.30, maker’s mill. The sheet bar market is still nomi- 
nal, as the sheet trade has not been buying and the tin plate 
combination has not come into the market. It is regarded as 
certain that some arrangement has been made, either for the 
whole output of two mills, or for an allotment of the tonnage 
among all, but as far as can be learn d the trade has nothing 
but conjecture on which to base these views. Sheet bars are 
scarce and deliveries are difficult to secure on contracts. 
Wire rods are firm at $21.50 to $22 

Piates.—The plate market continues very firm with a mod- 
erate tonnage being booked. It would not’be so easy as 
last week to place orders under a cent and a quarter. We 
still quote: Tank, 1.20c to 1.25¢; shell, 1.30c; flange, 1.35¢; 
fire-box, 2c and upward. 
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Sueerts.—The sheet trade is losing much of the weakness of 
a month ago, and may become quite strong should sheet bars 
follow the course of billets. Nothing below 1.goc for No. 28 
common can now be done for the first quarter of next year 
and sales are reported up to 1.95c, while some mills have 
quoted as high as 2c. Some mystery attaches to the com- 
mittee of three appointed at the last meeting of the sheet 
makers in connection with the market, as even the personnel 
of this committee is not given out for publication, and it may 
be that something of importance may be done. It is con- 
jectured that this committee may have been instructed to 
negotiate with the tin plate consolidation in connection with 
the manufacture of light sheets by the combine. Heretofore 
the manufactures of this class of sheet by the individual tin 
plate makers has seriously affected the trade of the regular 
sheet manufacturers, but they were powerless to do anything 
to regulate the matter. 

Spg_ter.—The spelter market has eased off considerably, 
and the metal may now be secured at about sc, Pittsburg, St. 
Louis quoting about 4.goc. 

Iron AND Steet SkeLtp.—The general marking up of values 
has affected the skelp trade, in connection with an active de- 
mand, and we quote iron skelp, both grooved and sheared, at 
an advance of 24 cents a hundred, and sheared steel skelp at 
an advance of 5 cents a hundred, as follows: Grooved iron 
skelp, 1.07%c to 1.10c; sheared iron skelp, 1.20 to 1.22%; 
grooved steel skelp, 97%c to 1.05c; sheared steel skelp. 1.15¢ 
to 1.17%c. 

FERRO-MANGANESE AND Spizce..—These lines continue un 
altered, 80 per cent domestic ferro being quoted at $50, and 
spiegel at $23.50 to $24.00 

Raits anp Track MaTseriaL.—There is little doing in rails 
at the present time, and while prices are open to competition, 
the strength in the billet market, which is largely due to the 
heavy selling recently in the rail market, has reacted on the 
latter, and the mills are holding out for fair prices of their 
own accord. We quote $17 to$18, Pittsburg, for standard sec- 
tions. In track material there is no change beyond the ad- 
vance ia links and pins noted last week. We quote Spikes, 
1.45.; track bolts, 1.65c to 1.70c; splice bars, 1.10c to 1.1§Cc; 
links and pins are quoted from 1.30c¢ to 1.35¢. 
™ Pirgs anD Tuses.—The pipe mills are well filled with orders 
with which to begin the new year, and prices are quoted as 
without any change, as follows. Additional discounts, six 
tens for less than car load lots, and six tens and five for car 
loads; base discounts: Butt weld, black, 55 per cent off; lap 
weld, black, 65 per cent off; butt weld, galvanized, 47% per 
cent off; lap weld, galvanized, 52% per cent off. Discounts 
on merchant boiler tubes are as follows: 2-inch and 
smaller, 72% per cent off; 2% inch and larger, 75 percent 
off. Inserted joint casing is quoted at 60 off and screw and 
socket joint casing at 60 and 10 per cent off. 

Structural Mareriat.—There is a continued smal] demand 
for structural material but nothing large is in sight, or would 
be expected at this time. The schedule of prices remains 
unchanged, as follows: Beams and channels, 3 to 15 inches, 
§.20c; 18 to 24 imches, 1.30c; tees, 1.25c; ees, 1.20c, and 
angles, 1.1oc. 

Ovp Mareriat.—Old steel rails and melting scrap are much 
stronger, otherwise there is no important change. We quote: 
Old steel rails,"long lengths, $10.25, cut, $10.75; old iron rails, 
$14; wrought iron scrap, $11.50, net valley; cast borings, $6; 
busheling scrap, $9, met; car wheels, $10.25, gross; cast 
scrap, $9, gross; iron Saxles, $6, net; steel axles, $12.50, 
gross; charcoal ‘scrap, $10, gross; wrought turnings, $6.75° 
net, valley. 
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™ Every branch of the market was active last week. Sales of 
iron and steel were large, and the demand indicates considera- 
ble sales for the next few weeks. Prices are firm, and abso. 
lutely no concessions are made to'secure business. Mills and 
furnaces are all full.of orders, and some of them have with- 
drawn from the market for the present. 

Pic Inon.—Sales last week were fully as large as those of 
the week previous, and included several orders of considera- 
ble tonnage. There was a large ‘demand for both Northern 
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and Southern irons, and Lake Superior charcoal. Of the lat- 
tera heavy tonnage was sold. The furnaces are all exceed- 
ingly firm in their views, and further advances in prices are 
looked for to be made in the immediate future. The local 
furnaces are talking of making advances this week, and may 
do so, The larger Southern furnaces have withdrawn from 
the market for the present on all grades, having sold their out- 
put for several months ahead. Asa matter of fact, there is 
very little iron of any kind for sale, for delivery within the 
next three months. The present situation, in the local mar- 
ket, at least, more nearly approaches a shortage than any for 
a very long time past. Asa consequence the market is ex- 
ceedingly firm, and is more than likely to remain so. Buyers 
are using their iron rapidly, taking it in as fast as the fur- 
naces can make shipments. The consumption of iron in this 
territory is larger than ever before, and shows no signs of 
growing smaller within the next six months. Quotations are 
unchanged as follows: 


Lake Sup. Charcoal....$11 50 @$13 00 Southern Coke No. 3...$10 60 @ 10 85 
Local Coke Fdy. No. 1 11 50 @ 1200 Southern No. 1 Soft..... 11 10 @ 11 35 
Local Coke Fdy. No. 2 1100@ 11 50 | Southern No. 2 Soft..... 10 85 @ 11 10 
Local Coke Fdy. No. 3 10 75 @ 11 00 Southern Silveries...... 11 75 @ 12 25 
Local Scotch Fdy. No.t 11 50 @ 1200 | Jackson Co. Silveries.. 12 50 @ 14 50 
Local Scotch Fdy. No.2 1100 @ 1150 | Ohio Strong Softeners 12 00 @ 12 50 
Local Scotch Fdy. No.3 10 75 @ 11 00 Alabama Car Wheel... 15 00 @ 16 00 
Southern Coke No.1... 11 10 @ 11 35 Malleable Bessemer ... 11 00 @ 12 00 
Southern Coke No. 2... 10 85 @ 11 10 Coke Bessemer ............ II 00 @ 1200 


Bars.— While some evidence 1s shown of weakness on the 
part of a few mills, the market generally is stronger than 
a week ago, and most of the business being placed is at 
slightly higher prices. Considerable sales were made last 
week, the orders including one of 4,000 tons. Common iron is 
selling at from 1.02%c to 1.10c; guaranteed, 1.05¢ to 1.15¢; 
billet stock steel, 1.05¢ to 1.15¢. 

Ral_s AND TRacK Suppiies.—Sales of over 80,000 tons of 
rails were made in this market last week, only about 10,000 
tons of which were made by the local mills. By far the larger 
part of the remainder were sold by mills in the agreement. 
Light rails are in good demand, and quite large sales were 
made. Quotations are made as follows: Standard section 
rails, $18 to $19; light rails, $20 and upwards; steel splice 
bars, 1.15¢ to 1.25c; track bolts with square nuts, 1.80c to 
1.goc; hexagon nuts, 1.goc to 2c; spikes, 1.55c¢ to 1.60c. 

BIL_ets AND Rops.—The inability of the mills to take fur- 
ther orders caused a quiet market last week, although there 
were considerable inquiries for both billets and rods. Billets 
are quoted at $17.50, and rods at $22.50. 

Car Orpers.— No large contracts were placed last week for 
cars, but a good many small orders were given out, and fur- 
ther business is in prospect for the immediate future. The 
Wabash road is understood to be in the market for 1,200 cars. 
Car material was in heavy demand; and large sales were 
made. 

STRUCTURAL MaTERIAL.—No large contracts were placed last 
week, but general business was remarkably good, considering 
the season of the year. Good sales of nearly all kinds of ma- 
terial were made last week, and the demand for small lots 
appears to be increasing. Quotations are as follows: Beams, 
15 inch and under, 1.35c to 1.40c; 18-inch and over, 1.45c to 
1.50c; angles, 1.25c to 1.30c; plates, 1.25¢ to 1.40c; tees, 1.40¢ 
to 1.45¢; zees, 1.35¢ to 1.40c. Small lots from stock are quoted 
at Kc to Kc higher. 

PLatss.— Business last week was large, including orders for 
over 5,000 tons secured by the local mills. The demand is very 
heavy, and sales will continue. Quotations are as follows: 
Tank plates, 1.30c to 1.40c; flange steel, 1.35¢ to 1.45c; fire- 
box steel, 1.85c¢ to 5c. 

Sueets.—Sales of black sheets last week were especially 
large, including one contract for over 4,000 tons. General 
business was very good, and dealers are expecting a continu- 
ance of the demand. Galvanized sheets did not sell so well, 
although good sales were made. Quotations are made at 2c 
to 2.10c for black sheets, and 80 and 7% per cent off for gal- 
vanized. 

Mercuant Steeit.—The mills are crowded with business, 
and can accept vefy few orders for anything like immediate 
shipment. The demand is large, and shows no signs of de- 
creasing. Quotations follow: Open-hearth spring, tire and 
machinery steel, 1.65c to 1.75c; smooth finished machinery 
steel, 1.60c to 1.70c; smooth finished tire, 1.50c to 1.60c; tool 
steel, 5.50c to 7.50c; specials, 11¢c and upwards. 

Scrar.—No very large business was done last week, although 
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there were quite good sales of old steel rails. Remelting steel 
scrap is in good demand. Dealer's selling quotations are as 
follows: 








Old iron rails, gross, $13 co@ $13 50 | Axles, met..........c0000+ $14 50@ $15 00 
Old steel rails, long, gr. to tr0o | Cast borings, net ~ 425@ 450 
Old steel rails, short... 8 7: goo | Wrought turnings, net 6 co@ 6 50 
Old wheels, gross......... 11 11 75 Axle turnings, net...... 7 00@ 7 25 
Railroad forge, net...... 11 12 vo Mixed steel, gross ....... 7 45@ 7 50 
Dealer's forge, net....... 10 10 50 Stove plates, net......... 5 75@ 6 oo 
No. 1 mill, met.......0.... eo & 875 Heavy melting steel,gr. 8 na 8 50 
Heavy cast, net............ 8 goo | Oldiron splice b., net. 12 75@13 00 
Malleable cast, net...... 8 8 50 
CLEVELAND. 
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Another meeting“of the producers of non-Bessemer Lake 
Superior ores is appointed for to-day, an adjournment being 
taken from last week on account of the absence of certain 
sellers. The diversity of interests involved; the varying 
strength of the producers; the fact that some are fee-owners 
and others are lessees; identification of some companies with 
railroad property which must handle a large tonnage; the 
greater necessity upon some producers than others of dispos- 
ing of their full output—all these considerations are involved 
in any attempt to agree. Failure to make a price has been 
predicted on the strength of some developments, one of which 
is the ore already sold. Opinions differ as to the size of the 
advance that will be made 1n lake freights. The vessels now 
building that will be ready in the first month or two of the 
navigation season are very few, and represent a small tonnage 
compared with that lost in storms the past season or bought 
for transfer to the Atlantic coast trade. 

Later.—The result of the meeting to-day (Wednesday) 
makes it certain that there will be no association of producers 
of non-Bessemer ores for 1899. Agreement upon a price 
basis is found to be impossible. 

Pic lron.—The market for Bessemer continues very strong. 
The prospective addition of further capacity in the Pittsburg 
district, in the Mahoning valley and the Lorain district is as 
yet too remote in the case of most of the new or proposed fur- 
naces to figure in present calculations of the Bessemer fur- 
nacemen. There is no quotation out on Bessemer, but $10.25 
valley and $10.90 are the highest actual prices realized thus 
far. The consumption is surprisingly large but holiday shut- 
downs at some of the steel plants will reduce this. Sellers of 
foundry grades are firmer; those easiest in prices are filling 
up and $9.75 in the valley for No. 2 is the general minimum. 
Sales are being made steadily, and the possibility of a further 
advance by Southern sellers is stiffening some furnaces to 
valley quotations of $10.50 and $10 on No. 1 and No. 2 
respectively. Forge iron is strong at $9.25 to $9.50 valley 
furnace, the large call for basic affecting mull iron also. 
Southern is still quoted $9.90 at valley mill, with little to be 
had for the first quarter. Valley-Pittsburg freight rates will 
be more rigidly held, it is reported, after Jan. 1. We_quote 
f. o. b. Cleveland: 


Bessemer, ™ 10 75 


punscoguocenepenpecsente | Valley Scotch No. 1.........$10 ee 
No.1 Strong Foundry...10 65@10 75 | Valley Scotch No. 2......... 10 25@10 40 
No.2 Strong Foundry....10 25@10 40 | Gray FOTge.............-ccss 990 
No. 3 FOUNATY......0000...+++ 1000 | Lake Superior Charcoal. 11 50 


Bitters AND Rops.—Contracts for billets for a portion of 
the local rod mill capacity would come up soon in the ordinary 
course of trade, but the outcome of the pending negotiations 
for the acquisition of the Cleveland Rolling Mill Co.'s plant 
by the American Steel & Wire Co. will probably be awaited. 
The options run for three weeks yet. We quote billets at $16 
and rods at $22, with none of the latter to be had from local 
sellers. Some shipments of rods have been made from this 
district lately to the Chicago district. 

FIntisHED MATERIAL.—Business in structural material aggre- 
gating 1,500 tons has been closed in the past week. Nospecial 
activity is noted in other lines. Plates cannot be delivered 
short of three months by some mills, the Australian work and 
steel cars, added to Eastern vessel contracts, having over- 
whelmed Pittsburg makers. We quote 1.25c Pittsburg, with 
prices from local mills on the same basis. Sheets are about 
$2 a ton higher than ro days ago, and in small lots No. 28 are 
quoted 2c Pittsburg by local sellers. Bars are unchanged. 
Car orders keep up the tonnage. We quote .gsc valley for 
iron and .gsc Pittsburg for steel. . 

Ox_p MareriaL.—There is a trifle more firmness in some de- 
partments, while others have not changed in consequence of 
better prices in iron. Mills are rather larger buyers. A lot 
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of 100 tons of old iron rails sold by the Nickel Plate was bid 
on recently by more than a dozen dealers. We quote $14 to 
$14.25, valley mill. On old steel rails $9.50 is the usual fig- 
ure. We quote machinery cast scrap $8.25 to $8.75; No. 1 
railroad wrought, $12; stove plate, $6; busheling scrap, $8.50. 





CINCINNATI, 
Dec. 27. 


The general activity of the market continues unabated, and 
there is every indication that the closing week of the year 
will be as active as any week of the eventful year 1898. 
Sales continue in such volume as to take up the full output of 
the furnaces, and the warrant yards continue gradually to 
give up some of their holdings. There are evidences that 
stocks will be reduced fully as much in December as they 
were in November. The demand comes for foundry and mill 
grades, Northern and Southern, so that all the furnaces are 
heing entirely satisfied as to the volume of business offering. 
There is reason to believe that before the close of the year 
prices in all districts will be advanced slightly. Fortunately 
there continues an anxiety on the part of all interested in the 
trade to avoid any wild and excited condition of the market. 
Trade is still hampered with difficulties of transportation, and 
furnaces and coke ovens are handicapped by insufficient 
rolling stock, though the railroads are apparently doing their 
best. There is an entire absence of any speculative buying 
and all the transactions are upon a strictly business basis, 
consumers simply looking for material to provide for their 
production of finished product. The market is firm. 
We quote for cash f. o. b. cars Cincinnati: Southern Coke, 
No. 1 foundry, $10.25 to $10.50; No. 2, $10 to 10.25; No. 3, 
$9.50 to $9.75; No. 4 and gray forge, $9 to $9.25; mottled, $9 
to $9.25; No. 1 soft, $10.25 to $10.50; No. 2, soft, $10.00 to 
$10.25; Hanging Rock charcoal, No. 1, $14.75 to $16; Jack- 
son Co. silvery;.No. 1, $12.50 to $12.75; standard Georgia car 
wheel, $14.25 to $15. 





PHILADELPHIA. 
Dec. 27. 


So far as actual business is concerned the past week is 
probably not so conspicuous as the preceding one. Such 
heavy buying as went on in the first three weeks of December 
is too much to expect at the close of the year. It has been 
by far the heaviest December on record, and buyers and 
sellers are glad of a breathing spell just before the year goes 
out. With stocks lighter, in comparison with production than 
ever known at the end of the year, and a further reduction 
certain to be shown in the statement for Jan. 1, thereisa 
strong basis for an advance. Sellers have been quite conser- 
vative thus far, Lehigh Valley No. 2 foundry having sold in 
the past week at $11 tidewater, or about $10.50 at furnace. 
Southern sellers in this market, representing Alabama and 
Virginia furnaces, have booked all they can take care of and 
some of them are out of the market. Many furnaces are 
heavily sold for the first half of the new year and it is not 
improbable that an advance of 25 cents on all deliveries will 
be made within :he week. I: will take a little time to deter- 
mine to what extent, if any, furnaces are oversold for the first 
two or three months of 1899. We quote on No. 1 X foundry, 
$12.25 10 $12.50; No. 2 X, $11.50 10 $11.75. The billet market 
has got away from buyers. Those who a fortnight ago were 
naming $17 as an acceptable figure now find that $18 is not 
considered by steel works. Some sales at $18.25 are reported, 
but no great tonnage is wanted atthat. The week has de- 
monstrated how abundant is the tonnage in rolling mills, 
nearly all descriptions of finished material being sold well 
ahead. The export trade goes on so steadily that tonnages 
that but a short time ago would have been a matter of com- 
ment, are closed now, week by week, and treated 4s a matter 
of course. The Russian rail contract, amounting to 80,000 
tons, taken by Pennsylvania Steel Co. and Maryland Steel 
Co. is followed by the announcement of 35,000 tons of rails 
for Australia, to be rolled at the Sparrow's Point plant. The 
plate mills have simply been sold to a standstill. LEastern 


mills are taking nothing but the trade of their regular cus- 
tomers, and the shortage of Pittsburg mills is overflowing 
into this territory, but without being mcare of. The ad- 
vance is about $1 a ton in the week, tank being now quoted 
at 1.35¢ to 1.40c. Beams and channels are in good demand 
and considerable work is being figured on. The possibility 
of an advance of $1 to $2 a ton by the associated structural 
milis is being discussed. Bars are still a very conservative 
factor and no advance is reported, 
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TIN PLATE POSSIBILITIES. 


What the price of tin plate is to be under the con- 
solidation is still a matter of conjecture to the trade. 
The lowest authenticated prices under the competi- 
tive regime were $2.50 at Indiana mill and $2.55, 
Pittsburg district, for 100-pound coke plates. The 
figures named as likely to be fixed by the American 
Tin Plate Co. range from $2.80 to $2.90. Nota 
marked advance over the extreme of profitless 
prices made by mills, some of which found their 
only salvation in keeping in operation, even to get 
back a new dollar for an old one. It is evident 
from the composition of its directory and the safe- 
guards thrown about the rights of its stockholders, 
that the new company is to be managed with an 
eye to the future and not for the temporary gains 
of the stock market. There are possibilities of com- 
petition from interests that have their own ore, 
blast furnaces and steel works, that will probably 
not be overlooked by the astute members of the 
‘ mew directory. Any large advance would certainly 
stimulate the building of tin plate works; and it 
need not be said that thoroughly modern mills can 
be erected at a figure quite below the basis of the 
consolidated company’s valuations. What will 
develop in this direction will depend, perhaps, as 
much upon the buying as upon the selling policy of 
the new company. Steel works that have found an 
outlet for a portion of their product in the tin plate 
trade may still prefer to do so, whether or no they 
are included among the firms from which the consol- 
idated company buys tin bars. The advantage of 
a company that has raw materials at cost, from ore 
down to tin bars, is self-evident. All through the 
iron trade the tendency among producers of finished 
material is to form connections that will guarantee 
a supply of raw materials, running back to the mine, 
on a basis free from fluctuation, so that costs will 
be known, within certain limits, over a term of years. 
The tin plate consolidation, so far as its plans are 
in evidence, starts with an intermediate product 
whose fluctuations in the open market have been 
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considerable, even in the year of steady prices just 
closing. 

A factor of cost in the case of the American Tin 
Plate Co., that will offset some of its economies of 
reduced official lists, simplified selling organization, 
and shipments from the mill nearest the consumer, 
is the interest on unused plant. How much of its 


capacity will be kept out of operation is yet to be 
determined, but it is known that some ‘of the plants 
were purchased under the stipulation that they be 
removed from their sites, the title to the real estate 
remaining with the original owners. The plan 
evidently is to concentrate production in the largest 
and best located plants; but the non-producing 
mills will be a charge, large or small, that must be 
reckoned with, in computing fixed charges. 

Another matter, the outcome of which will be 
watched with no little interest, is the attitude of the 
new company toward the Amalgamated Associa- 
tion. The friction that will arise, if any, will not 
be so much over the rate of wages as over the 
limitation of output which the workmen have suc- 
ceeded in maintaining, with some little concessions 
from the regulations imposed by the Welsh tin 
plate workers’ union. Tonnage is an imperative 
demand of big producers; and it will be no surprise 
to see this issue joined when the next scale comes 
up for discussion. 

No aggregation of capital and of manufacturing 
talent has been formed, with more promise of wise 
administration, judging from its charter provisions, 
with their judicious guarantees of individual rights; 
and yet none has started out with more chances of 
self-injury through mistaken policies. If the same 
talent is displayed in administration that has been 
shown for bringing together conflicting interests 
and for financing successfully so large an undertak- 
ing, the future can scarcely be in doubt. 





Tue actual returns of new railroad building in the 
past year bear out all that has been said in general 
terms as to the unique record for railroad prosper- 
ity that has been made by 1898, out of all the years 
since 1892. The Ratlroad Gazetts puts the total 
mileage of new road at 2,867, with the reservation 
that later reports will somewhat enlarge this total. 
Last year showed 2,188 miles; 1896, 2,112 miles, 
and 1895 shows the lowest mileage since the panic 
—only 1,603 miles. Minnesota leads in the building 
of new track for this year, with 253 miles. 


Then follow Texas, with 188 miles; Louisiana, 171; Alaba- 
ma, 161; Okahoma, 157; Arkansas, 140; Maine, 123; Califor- 
nia, 115; Missouri, 111; Michigan and Georgia, each 104. It 
is an interesting fact that four of the States have more than 
one-fourth of the new mileage, while it required 33 States and 
Territories to make up another fourth of the increase. One- 
half of the 2.867 miles was in nine States and Territories. A 
characteristic of the railroad building of 1898 is that it has not 
been confined to any one section of the country. On the 
whole the South and West have built the largest mileage, and 
yet the old State of Maine has added 123 miles to its railroads, 
and New York State 64 miles. The Mississippi Valley, al- 
though apparently well supplied with roads. has received 
large increments in nearly every section. Marked as has 
been the improvement in new mileage during the past year, if 
present indications count for anything the aggregates for he 
coming year may be expected to be even larger. For,with the 
roads already under construction, and with the new projects 
arising so rapidly that it is almost impossible to chronicle 
them, the year 1899 opens more promising in the field of new 
railroad building than any year of recent times. 


Canada and Mexico likewise have had a year of 
prosperity, as indicated in railroad extensions. In 
Canada 10 roads have built 448 miles, or 53 miles 
more than reported last year, the Canadian Pacific 
contributing 262. Ten roads in Mexico built 412 


miles, or 100 miles more than reported last year. 














December 29, 1898 





AMERICAN STEEL AND WIRE CO. DEALS. 





The fact that the American Steel & Wire Co. has been 
negotiating for the purchase of additional wire rod, wire and 
wire nail plants has been known in a general way to the iron 
trade for several weeks. In the past week one of these 
pending transactions is reported to have been closed up, the 
consolidated company acquiring the plant, equipment and 
manufactured stock of the Cincinnati Barbed Wire Fence 
Co., whose mills at Fairmount, near Cincinnati, have a capac- 
ity of 55,000 to 60,000 tons of wire a year. It is understood 
that the deal does not include the book accounts or any other 
assets of the company except as stated above. While the 
Cincinnati concern was not one of the largest competitors of 
the American Steel & Wire Co., its acquisition was desirable 
because of its command of an important Southern trade. Its 
products are wire nails and barbed, plain and galvanized 
fence wire. 

Other additions to the ‘big company are in contemplation, 
also. Options have been taken on majority of the stock of 
three companies—the Cleveland Rolling Mill Co., Cleveland; 
the Oliver-Snyder Steel Co., Pittsburg, with its allied interest, 
the Oliver Wire Co., and the Pittsburg Wire Co. In the case 
of the Cleveland Rolling Mill Co. the option runs until Jan. 
18, when a meeting of stockholders will take action on the 
proposition to sell. The contract already made provides that 
the buyers shall also take so much of the balance of the Cleve- 
land Rolling Mill Co. stock as shall be offered to them at the 
same price. It is believed the transfer will be made, though 
it is probably contingent upon the success of the American 
Steel & Wire Co.'s efforts to get hold of other properties, 
since the aim is to have a more complete control of production 
tran has been possible with 14 plants within the consolida- 
tion and 10 outside. The basis of the sale of the Cleveland 
Rolling Mill Co. is not stated; but in the original and more 
inclusive consolidation plans of the early part of tais year 
the Cleveland company’s stock was put in at $5,000,000—4,000 
shares at $1,250 a share. The company’s properties include 
three blast furnaces, with capacity of 700 to 800 tons a day; 
two 1o-ton converters with an annual capacity of 350,000 to 
400,000 tons of ingots; open-hearth steel works producing 
20,000 tons a year; blooming mill, structural and bar mills; 
two rod mills with annual capacity of 100,000 tons; wire mills 
producing 90,000 tons a year; 30 nail machines, annval capac- 
ity 200,000 kegs. The company also controls the Jackson 
and Negaunee mines on the Marquette range and is interested 
in ore-carrying vessels. 

The aim of the American Steel & Wire Co. is evidenly tu 
secure control of sources of raw material supply, reaching 
back not only to billets but to pig iron and in part to ore. 
The Cleveland steel plant run to its fullest capacity would 
almost supply sufficient steel for the company’s Cleveland 
plants, or at least for so much of the consolidated company’s 
total output of wire and nails as can be most economically 
marketed from Cleveland. 

In the Pittsburg district the aim is likewise to get control 
of pig iron and billet capacity. There is a possibility that the 
Pittsburg Wire Co.’s plant would not be operated to any ex- 
tent after its acquisition. It is evident that all the mills in 
the present supplemental program of consloidation will not 
be needed. In the plant of the Oliver & Snyder Steel Co., a 
billet capacity of 125,000 to 150,000 tons a year would be se- 
cured, together with Edith and Rosena blast furnaces, the two 
capable of producing over 200,000 tons of pig iron a year. 

By controlling so large a portion of its billet supply as the 
two steel works for which it is negotiating would give it, the 
American Steel & Wire Co. would be independent of the 
Federal Steel Co. from which its mills have long been large 
buyers. The pending deals thus do not add to the chances of 
an amalgamation of the two big interests, of which so much 
has been written. 

Mention was made in these columns a few weeks ago of the 
offer of 165 for Washburn & Moen Mfg. Co. stock by a firm of 
Boston lawyers whose principals were not disclosed. It is re- 
ported that no large amount of the stock has been deposited,cn 
this offer; on the other hand is the report that a large block of 
it has been secured in the interest of the American Steel & 
Wire Co. The plan now being worked out is evidently to 
accomplish the larger amalgamation of wire interests at which 
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the promoters of the original scheme aimed—that is, to do 
piecemeal what could not be worked out in a single deal. 

The stock market reflects the effect of the consolidation 
movement. Américan Steel & Wire common, which started 
at about 30 last semmer, rose to 50 on Tuesday of this week, 
after having been for some time about yo. The preferred, 
which was at 87 a few months ago touched 108% on Tues- 
day. In the case ot the Cleveland Rolling Mill Co., at least, 
and presumably in the case of the Pittsburg plants, the pur- 
chase is to be for cash. To do this the capitalization, which 
is now $24,00,000, half preferred and half common, will be in- 
creased. 





Pittsburg Foundrymen’s Association. 


The December meeting of the Pittsburg Foundrymen’s As- 
sociation was held Tuesday evening, Dec. 27, with about 25 
members in attendance. The paper of the evennig was by 
Dr. Wm. B, Phillips on “‘ Yard Grading of Pig Iron’ and is 
given in full elsewhere. There was a discussion, participated 
in by Dr. Moldenke, Dr. Phillips and Messrs. E. A. Kebler, I. 
W. Frank and J. S. Seaman. The opinion expressed by sev- 
eral members that action should be taken looking to greater 
uniformity in methods and standards of grading pig iron 
finally took form in a motion. It was generally agreed that 
chemistry should have a larger pace in furnace grading and 
should be the basis on which iron is bought 

The resolution finally passed was in this form: ‘‘ Resolved, 
that the Pittsburg Foundrymen’s Association recommen’s to 
the American Foundrymen’s Association the adoption of 
standard methods of grading pig iron for foundry purposes, 
and that our representative be requested to bring this matter 
before the executive board for action "' The Pittsburg district's 
member of the executive committee is I. W. Frank. 


Tue Carnegie Steel Co., Ltd., will erect a 100-inch plate mill 
on the land purchased recently for the Hays estate. This 
mill will te used in connection with the steel freight car 
works, on which operations will begin in about a month, as 
the plans are now well under way. The smaller sizes of plates 
will of course be rolled on one or more of the smaller plate 
mills. The steel car works will have a capacity of 40 cars a 
day, which means about 500 tons of plates a day, there being 
considerable waste. 





Tue plant of the United States Iron & Tin Plate Mfg. Co., 
Demmler, Pa., has heretofore been operated part on sheet 
iron and the balance on tin plate. Some of the mills are 
equipped as sheet mills, while others could be used for either 
sheet iron or tin plate. The whole plant has just been 
rebuilt, and it is learned that it has been turned over en- 
tire to the American Tin Plate Co., there being 11 complete 
and up-to-date hot mills for rolling tin plate. 





Tue tin mills of the Aitna-Standard Iron & Steel Co., 
located at Bridgepcrt, O., have recently been removed from 
their several locations and arranged in a single group, so that 
in the sale of them to the tin plate consolidation no incon- 
venience was experienced. The tia mills are located on one 
side of the railroad and the balance of the plant on the other, 
the railroad forming the dividing line between the property of 
the Amrican Tin Plate Co. and that of the 4itna-Standard 
Iron & Steel Co. 





Tue Syracuse Tube Co, is making plans for an extension of 
its works at Syracuse, N. Y. Two additional lap-weld fur- 
naces will be built and a quantity of new and improved ma- 
chinery is already under way. It is hoped that the new plant 
will be ready to start not later than April 1. 





Tue American Pig Iron Storage Warrant Co.’s report 
showed 155,300 tons in yard Dec. 20, 4,100 tons having been 
withdrawn and 300 tons put in yard in the preceding to days. 





Amonc the 1899 calendars that of James V. Rose, proprietor 
of the Sharon (Pa.) Fire Brick Works, is conspicuous. The 
head-piece is a reproduction of Leon Moran's painting, ‘‘ Tory 
or Continental?" 
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THE YARD GRADING OF PIG IRON.* 





BY WM. B. PHILLIPS. 


In a curious report made to the King of England, about 260 
years ago, on the subject of the manufacture of pig iron, it 
was stated that there were then made three kinds of iron, to 
wit, in the original words: ‘‘ The first sort is gray iron. The 
second sort is called motley iron, of which one part of the 
sows or pigs is gray, the other part is white intermixed. The 
third sort is called white iron; this is almost as white as bell 
metal, but in the furnace is least fined, and the most terres- 
trial." The author goes onto say: ‘‘I may take occasion 
here to speak of the nature of cold-share iron, which is so 
brittle if made of the grain ore, or iron stone would be almost 
as brittle as some regulus antimonii, made with iron, for with 
one small blow over an anvil you may break the biggest bar 
of it, if it be a perfect cold-share iron—nay, the ploughman 
often breaks his share-point off, if it be made of cold-share 
iron; but perfect tough malleable iron will not break feasibly 
in hot or cold, as cold share iron will, or red hot as sulphurous 
red-share iron will, but ‘yet tough enough when cold; all of 
which aforesaid qualities of iron the author well knoweth how 
to mend their natures, by fining or setting the finery less 
transhaw more burrow, which are terms of art, and by alter- 
ing and pitching the works and plates, the fore-spirit plate, 
the truiron bottom, back and breast or fote plate, by the 
altering of which much may be done, if the work be set 
transhaw and transiring from the blast; the iron is more cold- 
share, less fined, more to the master’s ‘profit, less profitable to 
him that makes it into’ manufactorage, and less profitable to 
him that useth it, but the iron made in a burrow work be- 
cometh more tough and serviceable. Yet the nature of all 
irén-stone is to be considered both in the furnace and in the 
finery; the sulphureous, arsenical and veneriating qualities, 
which are oftentimes in iron-stone, to be made to separate in 
both the works from the fixed and fixing bodies of iron, whose 
fiery quality is such that he will sooner self-calcine than 
separate from any sulphureous veneriated quality." 

This, gentlemen, is one of the earliest attempts to grade 
pig iron on the yard. It was in the time of Charles I. and 
Oliver Cromwell and passed as the most scientific description 
that had yet appeared. Since that day we have drawn awav 
from the arsenical, veneriating quality of pig iron and have 
substituted cold-short for cold-share iron, but in other respects 
the description might be used to-day. If we ‘set the work 
transhaw and transiring from the blast’’ we get certain kinds 
of iron which the yard-grader knows, by the grace of God, but 
which may or may not be what is needed at the foundry. If the 
spirit of Dud Dudley could make the rounds with a pig iron 
breaker and grader he would feel perfectly at home and would 
rejoice that the art which he founded in England 260 years ago 
had not progressed much beyond its original lices. Dudley had 
three grades of iron—gray,. mottled and white. We have 13 
grades regularly and as many more as may be necessary to 
confuse the purchaser. 

On the yard and without any help, other than is given by 
his own experience, the grader distinguishes between the 
following kinds of iron, to wit: Open silver gray, close silver 
gray, No. 1 soft, No. 2 soft, No. 1 foundry, No. 2 foundry, 
No. 3 foundry, No. 4 foundry, gray forge, mottled, white. If 
he needs other grades he makes them as he goes along, so 
that instead of being annoyed at the absurdity of the perform- 
ance, we ought to be thankful that hestops with 13. The first 
eight are grouped under the term “ foundry irons,"’ while gray 
forge, mottled and white are known as “ mill irons.’’ 


Various Grades Defined. 


The grader will tell you that the silvery irons are silvery 
irons; that they have a fine, silvery luster on the fresh face 
and are flaky, that they have little or no granulation and are 
weak in fracture, and that they carry from five to six per cent 
of silicon. He will tell you that they are the “‘ hottest’’ irons, 
‘the work being set transhaw and transiring from the biast,’’ 
and that they contain very little combined carbon, about the 
only thing at present which is not controlled by a trust, al- 
though it certainly is in a combination. He will then go on 
to tell you that the soft irons begin to show granulation, that 
the color is light, the face smooth and the fracture weak, and 





* Read before the Pittsburg Foundrymen's Association, Dec. 27, 1598. 
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that the silicon is from three to four percent. They are not 
as flaky as the silvery irons, nor so jagged as the foundry 
irons, and the darker color is due to graphitic carbon. 

In No. t foundry the color is dark, the granulation very 
open and regular, the crystallization is well marked and the 
face is rough to the feel. The silicon is from 2.50 to 3.0 per 
cent, while the proportion of graphitic carbon is considerably 
larger than in the soft irons. No. 2 foundry differs from No. 
1 in having a closer grain an‘ a finer crystallization, the color 
may be as dark as in No. 1. but there is lacking a blackish- 
gray, velvety color which is always present in the other 
grade. The silicon mav be from 2.25 to 2.50 per cent. And 
so on with No. 3 and No. 4 foundry, these containing. re- 
spectively, 2.0 to 2.25 and 1.75 to 2.0 per cent of silicon. Gray 
forge contains from 1.50 to 1.75 per cent of silicon and has a 
pebbled granulation in the center, with mottled edges. The 
face is blistered and pitted and is often honey-combed. Mot- 
tled iron has from 1 25 to 1.50 per cent of silicon, no granula- 
tion, and shows a pepper-and-salt appearance on the fresh 
face. White iron has no granulation at all and is often as 
white as bleached linen, but is not silvery. 

After some years of intimate connection with this system of 
grading. I have reached the conclusion that, as a rule, the 
graders are very conscientious in applying the knowledge 
gained on the yard and that no better results can be expected 
under any exclusively yard system than are found at present. 
The objection to the system is that it is radically wrong in 
principle, not in administration. Given the principles now 
governing it and it will be found that they are faithfully 
carried out. The question is not whether better results can 
be had under the present system, but whether the present sys- 
tem is not wrong. It is granted that the present grading is 
carried out as well as it can be, but this is no more than say- 
ing that the wooden plough with a yearling at the one end and 
a stripling at the other does as well as can be expected. The 
wooden plough mav only scratch the surface, but this is all 
that it is expected to do, and those who would sub-soil with it 
are destined to many disappointments. So it is with the 
system of yard-grading now in use; it does as well as can be 
expected of it. 

The tendency of the trade is now strongly towards a closer 
chemical inspection of the irons offered for sale; and the 
grader who intends to keep up with his profession must take 
this fact into consideration. He must acquaint himself with 
the effect of the chief constituents upon the various irons in 
respect of color, granulation, fracture and face. He is called 
upon to decide questions involving a great deal of money, 
and as it may happen that he cannot wait for an analysis he 
must be prepared to grade without it. He should. by all 
means, cultivate the closest intimacy with the laboratory. 
have the various grades analyzed as often as possible. and not 
neglect to inform himself a< to the influence of the burden, 
heat and pressure upon the product under his care. But when 
this is done and after he has repeatedly standardized his eyes 
it is impossible for him to grade accurately unless the furnace 
is running uniformly. Itis in this respect that furnaces so 
situated as to be able to buy large stocks ahead and run for 
months on almost the same ore, fuel and stone possess many 
advantages over those that live, so to speak, from hand to 
mouth, and take what they can get. 


Lower Silicon the Rule. 


Let us take a district in which is produced about one-third 
of the foundry, pipe and mill irons made in the United States. 
I do not speak of the steel trade at all, for the system of grad- 
ing irons for steel making is altogether different. Any one at 
all familiar with the district referred to knows that it has be- 
come diffienlt to make soft irons there. The old analyses of 
4.50, 5.0 and 5.50 silicon are rare, the silvery irons are con- 
spicuous by their absence, while No. 2 soft has dropped back 
into the position formerly occupied by No. 1 soft; and No. 1 
soft is often found with the silicon of No. 3 foundry. The 
irons that formerly carried from three to five per cent of sili- 
con now carry from two to three per cent, and this too with- 
out having suffered any notable change in appearance. Per- 
haps it would be fairer to say that the changes in appearance 
by which the grader is guided are not of such a nature as to 
enable him to seize upon and use for his purposes. Be the 
explanation what it may, the conscientious grader is brought 
to face this practical difficulty—the former high silicon irons 
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have changed their composition without having changed their 
appearance correspondingly. An iron that looks like a No. 2 
soft, ora No. 1 soft, and which, according to ordinary yard grad- 
ing, would be classed as such, is found to contain less than 
2.50 per cent of silicon, and may contain only 2.0 per cent. 
The writer has known instances where a certain iron, graded 
by two competent men as soft really had less than two per 
cent of silicon, and could not have been sold as soft iron. 

In a certain district in this country, it was stated by the 
manager of the furnaces ro years ago that No. 1 foundry car- 
ried 3.66 per cent of silicon, No. 1 mill, which was also known 
as No. 3 foundry, carried 2.87, and No. 2 C (a silvery iron), 
as much as 7.09. In this same district there has been a com- 
plete change in the composition of the irons and yet the same 
absurd system of nomenclature is employed without regard 
to the fact that it no longer applies. Ordinarily and when 
grading from the same furnace running on about the same 
burden, etc., the competent grader comes very near the proper 
grade, and may be trusted to ship on his own judgment. But 
when complaints arise, and we are all familiar with this phase 
of the perversity of human nature, the consumer must be 
shown that the iron that he objected to as not being No. 3 
foundry, for instance, does really contain from 1.75 to 2 per 
cent of silicon, irrespective of its appearance. ‘This much as 
to silicon. But how is it when it comes to graphitic and com- 
bined carbon? Is the iron to be graded solely by its silicon 
content? It is granted that, for the most part, iron can be 
fairly well graded on its content‘of silicon, and that this ele- 
ment confers upon the iron peculiarities of ‘color, granulation, 
fracture and face that are more strongly marked “than peculi- 
arities due to other ingredients. It is this fact that has rend- 
ered possible the present system of visual and tactual grad- 
ing. It was quietly assumed that if the silicon was all right 
the“iron was all right, and, as it isa poor rule that will not 
work both ways, if the iron was’all ‘right the ‘silicon was al! 
right. 

Silicon the Basis. 

The easiest way of grading’ iron is’ by its ‘silicon content 
but it by no means follows that it is the best way. Disregard- 
ing the content of sulphur, as not seriously affecting any of 
the grades above gray forge, it seems to me that there should 
be certain ratios established between silicon and combined 
carbon, er between silicon and graphitic carbon, for the soft 
and foundry irons. The variation in the amount of silicon 
does, of course, influence the quality of the iron, and one 
might go even further and say it influences the iron more 
than any other single ingredient. But combined carbon is 
by no means to be neglected. In 29 complete analyses of iron 
graded as No. 3 foundry, the writer found that the silicon 
varied from 1.45 to 3.83, the average being 2.37. Five of the 
samples should have been graded as No. 1 soft, as the silicon 
was between 3.04 and 3.17, and one should have been No. 2 
soft, with silieon 3.83. These irons were all graded on the 
yard by a careful and competent man, yet in six cases out of 
29, or 20.7 per cent, the iron graded as No. 3 foundry was 
really soft iron. Excluding these six, the average silicon in 
the other 23 was 2.16 per cent, a result not far wrong, as No. 
3 foundry may contain from t.go to 2.20 per cent of silicon. 
Now, in the six cases that gave silicon much above the normal 
amount for No. 3 foundry iron, the combined carbon was over 
one per cent, while in the irons that could have been shipped 
as No. 3 foundry, the combined carbon was about 0.85. The 
combined carbon in No. 3 foundry does not usually run as 
high as 0.85, the average being about o.40, and in the soft 
irons it should not exceed 0.40 per cent. But when the soft 
iron resemble in appearance the foundry irons it will generally 
be found that the combined carbon is high. We have then to 
discriminate between soft irons with over three per cent of 
silicon and the normal amount of combined carbon, and irons 
which contain over three per cent of silicon and over one per 
cent of combined carbon. Grading on fracture and appear- 
ance, some of these latter irons would be put in No 3 tcun- 
dry; grading on silicon content they would go into sott iron, 
with the understanding that the combined carbon was ab- 
normally high. 

The same principle holds good with respect to the other 
foundry irons, although in a less degree. It is the tendency 
of the lower grades of foundry irons to show a higher percent- 
age of combined carbon than is usually the case that renders 
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grading by fracture, etc., uncertain. In case of doubt, a sili- 
con estimation will enable one to decide whether or no the 
iron should be put in the soft grades, and an estimation of 
combined carbon would decide whether or no it should be 
stated that this element is above the average. 

The purpose to which pig iron is put depends absolutely 
upon its composition; the color, fracture, granulation, and 
face have nothing to do with it except in so far as they indi- 
cate the existence of certain ingredients in certain quantities, 
whose actval amounts can be determined only by the chem- 
ist. As regards grading on the yard, the inferences to be 
drawn are reliable only if confirmed in the laboratory, and 
the sule question is whether or no chemical composition so 
affects the physical appearance of pig iron as to enable us to 
grade it without recourse to the chemist. Now, it is conceded 
that with uniform stock and uniform practice at the furnace a 
good grader will come very near to the chemical composition. 
We may allow that he comes sufficiently near for the differ- 
ence not to be appreciable when the iron is used in the mill, 
the foundry and the pipe works. But fully one-third of the 
iron for such purposes is made under conditions that do not 
allow of uniform stock, and without uniform stock there can 
not be uniform practice, and we are compelled to fall back 
upon the laboratory. 

Furthermore, I am convinced that if foundries would pay 
more attention to the composition of the irons they buy there 
would be less complaint in the trade generally. We are com- 
ing to understand that there may be and often is a wide varia- 
tion in the composition of foundry irons, and that when a ship- 
ment is purchased as foundry iron there may be all sorts of 
things in it. Many curious discrepancies in the results from 
using so-called foundry irons are due to the fact that there 
was nothing known about the iron in the first place except 
that it was foundry iron, and the term is a very illusive one. 


Proposed Improvements in Grading. 


What changes are to be suggested by which not only the 
sale but also the use of pig iron could be largely helped? 
The present system is open to such an array of objections 
that it does not seem to be necessary to discuss it further. 
jut if it is to be changed what form should it assume? A\l- 
most any one can tear down a structure, but unless he has 
something to suggest in place of it he can not be said to have 
done much good. 

I would suggest that instead of the present 13 grades, 
there be used only six and that in grading iron the three ele- 
ments of silicon, combined carbon and sulphur be used, with 
the understanding that for certain purposes the phosphorus 
also be included. These six grades might be as follows: 


Silicon. Combined Carbon. Sulphur. 
Silvery iroms...... .......00« 5 to6 0.10 to 0.30 0.01 to 0.04 
DS eee 3tos 0.20 to 0.60 0.01 to 0.05 
Foundry iTons.,...........ss00+ 2to3 0.30 to 0.90 0.01 to 0.07 
So 1to2 0.40 to 1.25 0.04 to 0.09 
BIC O....cocccccescceccccoeccccecsce 0.6tor 0.50 to 1.80 0.06 to o.11 
White... . 0.1 10 0.6 I to 2.50 0.08 to 0.30 


This scheme, or some modification of it in line with its gen- 
eral provisions, would retain the present nomenclature, and 
bring it into closer accord with laboratory results. It would 
do away with five grades, which are no more than side-grades 
at best, and would enable the grader to exercise better judg- 
ment on the yard. The rapidity and accuracy with which 
silicon estimations are now made leaves very little to be de- 
sired, and the same may be said of sulphur and combined car- 
bon, for such purposes as are here indicated. The main thing 
is to make a start in this direction, and the details of the 
analytical methods to be adopted can be settled afterwards. 
It is not required that for such materia! the methods should 
have the same degree of refinement as is required in the steel 
trade where the effect of very small variations in.the amounts 
of certain ingredients is stongiy marked. We are dealing 
with a rougher class of material in which there can be al- 
lowed a longer swing of the pendulum. In the steel trade it 
is now recognized that methods of analysis must be based as 
far as possible upon the nature of ete mgtal under examina- 
tion. A method which gives good results on crucible steel 
does not necessarily apply to Bessemer or to open-hearth steel. 
It would not be a matter of great difficulty to devise methods 
for the examination of pig iron intended for foundries, or 
mills or pipe works. If foundrymen generally should make 
up their minds to purchase pig iron on analysis it would not 
be long before the producers of this kind of material would 
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have to fall into the plan with a method of examination that 
would be acceptable. 

It is a noteworthy circumstance in connection with this 
matter that the very kind of iron on which some of our South- 
ern friends are basing the highest hopes, basic iron for the 
manufacture of steel, has been sold from the very beginning 
on analysis, the specifications being so drawn that a rigid in- 
spection of it was demanded. It has come into use on a large 
scale, and justly so for, it is an excellent material for its pur- 
pose, and the present steel works building near Birmingham, 
Ala., could never have been undertaken had it not been shown 
that this kind of iron could be made there. Finding that the 
trade in foundry, mill and pipe iron was not altogether as 
much as they wanted, they propose to make steel and to 
make it from the very iron that has always been sold on 
analysis. In common with most makers of foundry irons, 
they have declined to sell foundry iron on analysis, but when 
they found that they could sell basic iron only on analysis 
they gladly entered into the business. In other words, the 
steel men in the country are ahead of the foundrymen in that 
they can and do get iron on specifications as to composition, 
and the only reason why the foundrymen have not been able 
to do this is because they have not demanded it. 


Improvement Begins at the Foundry. 


It seems to me that in some respects we have gone at the 
improvement of foundry practice from the wrong end. We 
are trying to study the iron after it leaves the foundry, while 
it is quite as important to study it before it reaches the foun- 
dry. A great mass of information has been acquired as to, 
this point and that point in castings, but the foundation of the 
whole thing is left to take care is itself, and foundry iron is 
foundry iron, no matter whether the silicon is 3.50 or 1 50 per 
cent. If some of the attention now being given to castings 
were given to pig iron before it gets into the castings, I be- 
lieve we would make great strides towards a better under- 
standing of the art of founding. 

Some years ago in connection with the inspection of the 
regular make of foundry iron at an establishment where I was 
empoyed as consulting chemist the following plan for keep- 
ing track of samples was devised. It was used for a long 
time with the happiest results, but finally fell into disuse be- 
cause it was impossible to interest the management in the 
importance of the subject. But while it was used we cer- 
tainly got to know a great deal more about the iron than was 
ever known before. We had stout manila envelopes pre- 
pared, 3x6 inches in size. On front was printed the following: 





sepenpiposhneranyhagntgsininchagyetensiatatmansiaghiger ..... Company. 
ENE LS | Te = 
EE | TS ere, eer ..Furnace. 
Sampled... — 
(Mark out the word that does not apply). 
Light. Ww Smooth. 
Color Dark. F racture | Strong. Face | Pitted. 
cE See ees Blistered 
Regular ( Fine. 
Granulation Medium. 
Irregular ( Coarse. 


On the back of the envelope was printed a form for record- 
ing the burden, heat, pressure of blast and revolutions of the 
engines corresponding to the pig iron that was sampled. The 
samples were sent in to the laboratory and analyzed, and a 
report made to the management, to the furnace superintend- 
ent and to the grader on blanks corresponding to the envel- 
opes. In this way a great deal of valuable information was 
secured at a minimum expenditure of time and labor. The 
composition of the irons was observed according to the fur- 
nace practice, and the original yard-grading was checked by 
actual results in the laboratory under a system that allowed 
of very close insggction of the iron. 

The envelopes were prepared after many consultations with 
the chief grader and others interested in the accurate grading 
of iron for commercial purposes. We recognized the fact 
that in yard-grading it was necessary to take careful note of 
color, fracture, granulation and face, whether the color was 
light or dark, the fracture weak or strong, the granulation 
regular or irrgeular, and whether fine, medium or coarse un. 
der each of these~ divisions, whether the face was smooth, 
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pitted or blistered, and finally whether there was a chilled 
edge on the iron or not. After receiving the analysis the 
grader was in position to know a great deal more about the 
iron than he could have known before, for he standardized 
his eyes by actual laboratory returns and in a methodical and 
scientific manner. 

A closer inspection of foundry irons is second in import- 
ance to no other consideration that can affect the business. 
The work on standard test bars is of no greater importance 
than this and it is earnestly suggested that some steps be 
taken by this association, and later by the National Associa- 
tion, towards the purchase of foundry iron on analysis. 





American Tin Plate Co. Plans. 


The officers and executive committee of the American Tin 
Plate Co. met in Chicago last week. and are meeting again 
this week. It was expected that some definite conclusion 
would have been arrived at by this time as to the selling 
policy of the company, but no information has been given out. 
There is much curiosity in the trade to know if any arrange- 
ment has been made in regard to bars. It has been men- 
tioned in these columns that a story was out that arrange- 
ments had been made with two bar mills to secure bars at an 
unusually low price—a price lower than the ordinary buyer 
would be likely to secure. The latest story is that there has 
been an apportionment of tonnage among all the bar mills. in 
consideration of which the mills are not to sell tin bars to 
others except at a higher figure. It does not seem to be un- 
derstood that since the explosion of the theory that boshing im- 
proves a tin bar there has been absolutely no difference 
between sheet and tin bars except :n the lengths to which 
they are sheared. This is of no consequence, as the custom 
has been growing among the tin mills of ordering long lengths 
and shearing to suit the orders, which can be done in the tin 
mill at a cost no greater than is charged for shearing by the 
bar mill. On this account it would be possible for the 
sheet mills to buy bars and turn them over to outside tin 
mills, without any great expense being involved in the tarns- 
action. 





Ore Handling Plant for Ohio Stee! Co.’s Furnaces. 


The Ohio Steel Co., Youngstown, O., has made a contract 
with the Webster, Camp & Lane Machine Co., of Akron, O., 
for the ore handling plant for its two furnaces now under 
construction. The contract embraces one Hulett patent car 
dumper of a capacity to handle the largest steel hopper ore 
cars. It receives the cars as they come from the lake ports, 
dumping each car into a series of four buckets set side by 
side, on a special car standing on a lower track. These 
special cars will be shifted by switching engines to any point 
along the side of the stock pile at which it is desired to stock 
the ore. The stock pile ground is commanded by two bridge 
tramways of 250-foot span, with a cantilever at the back end 
overhanging the tracks leading to the furnace. These tram- 
ways have a capacity to handle a1r7-ton bucket or wagon, 
and have electrically driven machinery in the main tower, 
by means of which the small ore cars are drawn up an incline 
and across the bridge to any desired point, an automatic 
device dumping the car where it is desired to stock the ore. 
These bridge tramways have a movement up and down the 
yard, so as to cover its entire length, and in addition to the 
special cars or wagons for unloading the ore, the same 
bridges and machinery handle a scoop bucket which is used 
for taking ore from the stock pile and discharging it either 
into the ore bins or into drop-bottom cars, as desired. 

The advantage in the system as planned is that, in addition 
to the great capacity of the bridges for handling ore, it is 
adaptable to any class of cars, does away with expensive 
trestles and requires but a small amount of labor in hand- 
ling the ore. The plant is to be in operation by June or 


July, 1899. 





Tue Keystone Bridge Works of the Carnegie Steel Co., 
Ltd., located in Pittsburg, have been cramped for room for 
some time. Recently additional ground was purchased ad- 
joining the works, and it is now understood that some exten- 
sive improvements will be made at the works, the enlarye- 
ments covering the ground purchased, much of which will be 


used as erecting yards. 
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GOOD RECORDS FOR GRAPHITE PAINT. 





Considerable has been written lately about an old sign in 
possession of the Western Society of Engineers at Chicago. 
The words ‘‘ Harper’s Ferry,"’ painted in black, stand out 
as boldly as when they were first formed by the artist's brush, 
while the wood around the letters, which was painted with 
white paint, has worn away about one-sixteenth of an inch. 
It is asserted by the writers that no paint manufactured nowa- 
days is equal in durability to that which was applied on the 
old sign. 

Wm. Hooper, of Ticonderoga, N. Y., does not see anything 
specially remarkable in the preservation of the old sign and 
claims that there 1s just as good a paint made nowadays as 
then. Headds: ‘I have seen signs that have been painted 
with black paint directly on the clapboard of the building. 
The lettering was good after the paint on the balance of the 
building had disappeared. and after this the whole building 
was painted over, lettering and all, and the lettering obliter- 
ated; yet within 10 years afterwards the old black lettering 
appeared again quite freshly to view. I suppose the paint 
for the lettering was made of linseed vil and lamp black. I 
believe, however, that finely ground graphite mixed with pure 
linseed oil, will last as 1 ng, ur longer, than any other paint 
ever known of or used. I had a large iron casting which lay 
in my mill yard fur over 30 years. It was painted with only 
one coat. The old casting was broken up and sold for old 
iron last month and I noticed that the paint on the pieces of 
casting, even after being broken up, looked quite fresh. 

“If the surface to be painted is perfectly dry when the 
finely ground graphite is applied, the paint will prove the most 
lasting paint known, because if time eliminates all of the 
oil, the graphite seems to adhere tothe surface painted just 
the same as a piece of paper or wood will appear after it has 
been rubbed with a lead pencil or a piece of graphite. No 
other pigment known to me will remain on the surface painted 
after the oil has been thoroughly destroyed. With the experi- 
ence I have had with graphite paint, I thoroughly believe that 
if any dry surface be covered with graphite paint and left un- 
touched for a period of 30 years,—by which time the oil will 
have disappeared—no doubt a letter could be written plainly 
on the surface by using a piece of large wire or nail after 
smoothing the end of the wire or nail which is to be used as 
a pencil. I have done all this and shown it up to others. 
Writing with the piece of wire, polishes the graphite, which 
adheres to the surface, showing that it is there still.’’ 





American Locomotives for England. 


In spite of an extraordinary domestic demand for railway 
equipment and supplies, American manufacturers are pushing 
their way steadily into foreign fields. ‘ihe announcement 
made elsewhere in this issue of the order which the Midland 
Railway of England has placed with the Baldwin and the 
Schenectady Locomotive Works, for 20 locomotives will be a 
surprise to many of our readers. It is easy to understand 
how American builders may enter into certain markets and 
supply motive power for railways in China, Japan, Russia 
and the South American countries, but we scarcely expected 
to ship locomotives to England so soon.’ The surprise will 
not be confined to this side of the Atlantic, either. It will be 
interesting to observe the antics of the editors of certain engi- 
neering and financial journals on the other side. Those who 
have so consistently and patriotically maintained that Ameri- 
can machinery, however well designed, was poorly made and 
not to be classed with that of British manufacture, will have 
a splendid chance to criticise, and, if possible, prove their case 
by actual demonstration on the spot. The circumstances un- 
der which these locomotives were ordered are exceptional, to 
be sure. The American builders could and the English 
builders could not make’ satisfactory deliveries. The delay 
incident to the recent engineers’ stike has put the English 
manufacturers so far behind in the matter of filling orders 
that much business has been lost to them for the present. 
Nevertheless, the fact that 20 locomotives 6f American make 
will soon be running on an English road is of the greatest im- 
portance, and it will not be in the least surprising if these are 
not the last.—[{Railway Age. 


Tue Kingman Plow Co. plant at Monmouth, IIl., formerly 
Weir Plow Co., is to be removed to Averyville, Ill. 
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A SAMPLE MISTAKE ABOUT OUR EXPORTS. 





The amount of hasty generalizing done by the English 
press in its commerts on American industrial conditions, 
particularly as they affect exports from the United States to 
England is surprising. A recent example of it, and the 
prompt rebuttal made by the publication of the facts, is found 
in the following comment of the London Economist on the 
part of Secretary Gage’s report dealing with our exports 

“* Now. of course, there is no denying the fact that in cer- 
tain branches of manufacture the United States have lately 
been competing with greater energy and with considerable 
success in foreign markets. That success, however, has in 
part been at the expense of home consumers, who have been 
called upon to pay prices high enough to enable the manufac- 
turers to earn at home profits sufficient to admit of prices being 
cut abroad. It is asserted, too, although with what justice we 
cannot say, that in order to lessen the cost of manufactures 
for export the wages of the workmen have been cut. Thus 
we read inthe American: ‘The Baldwin Locomotive Works, it 
is reported, pays 12 per cent less wages to the men when work- 
ing on foreign orders, than when working on domestic, and the 
shoe manufacturers embarking in the export trade pay 20 
per cent less wages to the men when making shoes for the 
foreign trade than when making shoes for the domestic trade.’ 
This is a phase of the development of the foreign trade to 
which Mr. Gage did not allude. But a more important aspect 
of the matter is, that while proclaiming their ability to com- 
pete with and beat their foreign rivals in neutral markets, the 
manufacturers of the States still demand to be protected at 
home, where their natural advantages are of course greater, 

against those same rivals, by heavy import duties.”’ 

The attention of Messrs. Burnham, Parry, Williams & Co., 
of the Baldwin Locomotive Works, Philadelphia, having been 
called to the article, that firm gave out the following state- 
ment for publication: 

‘‘In the London Economist of Dec. 10, 1898, page 1760, 
it is stated that the Baldwin Locomotive Works pay 12 per 
cent less wages to their men when working on foreign orders 
than when working on domestic. This statement is inaccu- 
rate and misleading. It is the practice of the Baldwin Loco- 
motive Works, on any large block of locomotives, to make 
special rates of wages, based upon the fact that the tools can 
be set for the entire lot of locomotives, and, therefore, better 
time can be made upon them than on locomotives of various 
classes requiring re-setting of machine tcols for each engine. 
This system, however, is not confined to foreign locomo- 
tives, but is pursued with reference to domestic work. It is 
not permitted to operate to the disadvantage of the workmen, 
because their aggregate wages will, in such orders, be at least 
as great or greater than at the higher rates per engine, which, 
however, require more time in preparation. This matter is 
merely one of shop administration, and. if fairly stated, can- 
not possibly be of interest as bearing upon foreign trade."’ 





Tue Drake & Stratton Co.. of Pittsburg, who have done 
much of the stripping work on Mesabi range iron properties, 
have just received a Government contract through the War 
Department, for the construction of a dock at Havana, Cuba, 
and a short railroad to Morro castle, costing together about 
$500,000. The company has already sent 500 laborers and 
two shiploads of machinery to the island, and the work will 
be completed by May. A high pile dock 60 feet wide and 
300 feet long will be built at the mouth of the harbor, near 
La Punta battery and opposite Morro castle, and from this 
a railroad will be constructed. encircling the harbor to the 
castle. The United States Government, it is said, intends 
equipping and fortifying Morro castle, with the heaviest and 
most improved ordnance, and will probably rebuild and im- 
prove the castle eventually. The dock will also be used to 
land troops. 





An order has been given the Schoen Pressed Steel Co., 
Pittsburg, for 1,000 steel freight cars for the Pittsburg, Bes- 
semer & Lake Erie Railroad, of which 300 will be of the usual 
hopper type for ore and coal, and 700 will be gondola cars for 
general merchandise of a design not heretofore made. The 
capacity will be equivalent to 80,000 pounds of lumber, the 
cars weighing from 28,000 to 30,000 pounds each. 
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EXPERIMENTS IN MELTING IRON.* 





BY EDWARD KIRK. 


In visiting different foundries years ago, when the man- 
agement of cupolas was not so well understood as at the pres- 
ent time, we found that there were many opinions held by 
foundrymen as to the point in a cupola at which the melting 
of iron actually takes place. Some foundrymen claimed that 
melting was done from the tuyeres to the charging door; 
others that iron was only melted in front of the tuyeres by 
the blast and flame, on a principle similar to melting in an 
air furnace; and still others claimed that iron was only melted 
at a short distance above the tuyeres. These various opin- 
ions led to different ways of charging or loading cupolas. In 
some foundries 100 or 200 pounds of iron were put in on the 
bed, then one or two shovels of fuel, then more iron and fuel 
in the same proportion, until the cupola was filled or loaded 
to the charging door. This mixed the fuel and iron to- 
gether, and cupolas were charged in this way to melt from 
the tuyeres to the charging door. In other foundries from 
five to twenty hundred weight of iron were placed on the bed 
and a layer or charge of fuel placed upon it to separate it 
from a second charge of iron of a similar weight; which was 
again covered with a second charge of fuel to separate it 
from the third charge of iron, and the cupola in this way 
filled. This charging was done upon the theory that a cupola 
only melts at a short distance above the tuyeres. Foundry- 
men who were of the opinion that the iron was melted by the 
flame and blast charged their cupolas in a similar way, but 
made the charges of iron light and those of fuel heavier, 
using an extravagant amount of fuel for each heat. 

To léarn definitely at what point iron is really melted in a 
cupola, and also to ascertain something in reference to a num- 
ber of points in melting, on which we had found there was a 
wide difference of opinion among foundrymen, we constructed 
a small cupola with a light sheet iron casing and a thin linings 
through which tuyere and other holes could be easily cut and 
closed when not required. This cupola we connected with a 
Sturtevant fan placed a short distance away. The fan was 
entirely too large for the size of the cupola, but it was ar- 
ranged to regulate the volume of blast by increasing or de- 
creasing the number of revolutions of the fan. On the blast 
pipe, near the cupola we placed a very accurate steel spring 
air-gauge to ascertain the exact pressure of blast in each ex- 
perimental heat. The cupola was 18 inches diameter inside 
the lining, and we first put in two round tuyeres of four 
inches diameter and placed them on opposite sides of the 
cupola, 24 inches above the bottom. 

The first experiments in this cupola were for the purpose 
of learning at what point in a cupola iron melts. and at what 
point it melts first. We procured a number of small bars of 
No. « soft pig iron and placed 1o of them, one across an 
other, in the cupola, six inches apart from center to center, 
and fastened the ends of each pig in the lining so that they 
could not settle with the fuel as it burned away. At the ends 
of each pig we removed the brick lining and filled in the space 
between the ends of the pig and casing with fireclay, and 
through this clay and the casing made a small hole through 
which the heat and blast would escape as soon as the iron 
melted and fell‘out of the lining. The first bar of iron was placed 
three inches above the bottom, and the others at intervals of 
six inches. When they had all been put in place the bottom 
jJoor was put up, a sand bottom put in and the fire started in 
the usual way. As soon as the fire burned up the cupola was 
filled with coke to the charging door, which was six feet from 
the bottom, and the blast put on. The fan was run very 
slowly during the heat and the air-gauge showed less than 
one ounce pressure of blast in the pipe at any time during the 
heat, and the greater part of the time showed no pressure at 
all. We attributed the light pressure of blast to the fact that 
no iron was placed in the cupola but the 10 bars of pig iron, 
and the blast escaped freely through the fuel. The pressure 
of blast would probably have been greater if the fuel had been 
heavily weighted down with charges of iron closely packed 
in the cupola. The tap hole was made small and not closed 
during the heat, and the iron permitted to run out as fast as 
melted and a note made of the time at which it melted. Iron 


* From a forthcoming work on “ Cupola Practice” by Dr. Edward Kirk, 
of Philadelphia. 
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first appeared at the tap hole in three minutes after the blast 
was put on, and continued to flow freely until one pig was 
melted, as was shown by the weight of the iron when cold. 
The pig melted was the one placed six inches above the top 
of the tuyeres, as indicated by the escape of the blast from 
the holes placed in the casing at each end of the pig. After 
this pig had melted there was a cessation in the flow of iron 
from the tap hole for about three minutes, when it began to 
flow again and flowed freely until another pig was melted. 
The pig melted this time was the one placed 12 inches above 
the tuyeres, as indicated by the small holes at the end of the 
pig. There was then a dribbling of iron from the tap hole 
for a short time, when it ceased altogether; but the blast was 
kept on until the appearance of the flame at the charging door 
indicated that the fuel was all burned up, and the bottom was 
then dropped. 

When the cupola cooled off it was found that none of the 
four bars placed below the tuyeres had been melted or bent, 
and they showed no indications of having been subjected to 
an intense heat. The fifth bar, however, showed such indica- 
tions and was partly melted, but was still in place. This bar 
was placed across the cupola almost on a level with the 
tuyeres, and at a point where the blast met in the center of 
the cupola from the twotuyeres. The iron that dribbled from 
the tap hole, as mentioned above, was melted from this bar. 
The sixth and seventh bars had melted as indicated by the 
escape of blast from the small holes in the casing at the ends 
of each bar and were entirely gone. The eighth bar was 
badly bent and showed evidence of having been subjected to 
an intense heat, but was not melted at all. The ninth and 
tenth bars were in place and showed less signs of having been 
highly heated than the eighth bar. The iron from the two 
pigs melted was a shade harder than when in the pig, and the 
iron from the pig partly melted was two or three shades 
harder, showing that iron melted very slowly or burned off 
was hardened in the process, and we afterward found this to 
be correct in the regular way of charging a cupola. This 
heat showed that with a light blast the cupola melted only 
from about the top of the tuyeres to 12 or 14 inches above 
the tuyeres. 

From the next heat the two bars melted out were replaced 
by new ones, and the bent one was also removed and replaced 
by a straight one. The cupola was made up and fired in the 
same manner asin the former heat, and filled with fuel to 
the charging door. The same sized tuyeres were use and the 
speed of the fan increased so as to give a four-ounce pressure 
of blast in the blast pipe, as indicated by the air-gauge. In 
this heat, as in the former one, the iron placed below the 
cuyeres did not melt, and the bars placed above the tuyeres 
at different heights melted at different times. The sixth bar 
placed six inches above the top of the tuyeres was the first 
to melt. Then in a few minutes later the seventh bar melted, 
and still a few minutes later the eighth bar, placed 18 inches 
above the tuyeres. These three bars melted rapidly after 
they began, and were melted within a few minutes of each 
other The iron from the first bar melted was a little dull, 
but the iron from the other bars was very hot. There was no 
dribbling of iron from the tap hole after the pigs were melted, 
as in the former heat, and one pig placed higher in the cupola, 
was melted in this heat. There was no fuel placed in the 
cupola after the blast was put on, and when the fuel required 
to fill it to the charging door or about 12 inches above the top 
of the last pig, was all burned out, the bottom was dropped 
and the cupola permitted to cooi off. When we went in to 
examine it, it was found that the fifth bar, placed opposite 
the tuyeres, which had to some extent melted in the former 
heat, showed no change and had not been subjected to so 
high a temperature in this heat. The sixth, seventh and 
eighth bars had been melted entirely out, as indicated by the 
escape of the blast through the small holes in the casing at 
the ends of each bar. The ninth bar was in place, slightly 
bent, and showed indications of having been subjected to a 
higher temperature than during the former heat. The tenth 
bar at that point showed no change from increase of heat. 
Fyom this heat we learned that directly in front of the 
tuyeres and just above them, the heat was decreased by a 
stronger or greater volume of blast, and the melting tempera- 
ture was raised to a higher level in the cupola, for the heat 
had been decreased at the fifth bar to an extent that pre- 
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vented it from melting at all, and increased at the eighth bar 
to so great an extent that it was readily melted. 

For the next heat we arranged the bars and cupola in 
exactly the same way, and increased the speed of the fan to 
give an eight-ounce pressure, as shown by the air-gauge. 
The melting in this heat was practically the same as in the 
last one just described. We had anticipated that the melting 
temperature would be raised in the cupola by the increase of 
blast, and were very much disappointed when it was found 
that the results were the same as with the four-ounce pressure 
of blast. After thinking the matter over, it occurred to us to 
put on the blast without charging the cupola and test the air- 
gauge with different speeds of the fan. In doing this it was 
found that with the fan running at the same speed that 
showed eight ounces pressure on the gauge, when the cupola 
was in blast, the gauye showed six ounces pressure when the 
cupola was not in blast. We at once concluded that the 
tuyeres were too small to permit so great a volume of blast to 
pass through them. and the pressure of blast shown by the 
gauge was due to the smallness of the tuyeres, and not to the 
resistance offered to the blast by the stock in the cupola. 

Since making this discovery, we have seen a great many 
cupolas when in blast show a high pressure of blast on the 
air-gauge when the pressure was almost wholly due to the size 
of the tuyeres and very little blast was going into the cupola. 

After making the discovery that the tuyeres were too small 
to admit to the cupola the volume of blast produced by the 
fan, we placed two tuyeres in the cupola, four by six inches, 
laid flat. The tuyeres were made of this shape to increase 
the tuyere area and at the same time neither raise the top of 
the tuyere nor lower the bottom. so that comparison of results 
in melting could be made with the former heat without rear- 
ranging the bars placed in the cupola. 

For the next heat we replaced the bars, melted out and 
made up, and charged the cupola as before and ran the fan 
at the same speed that had shown eight ounces pressure on 
the gauge with the small tuyeres. The result was that the 
gauge only showed a pressure of four ounces of blast. The 
sixth bar placed six inches above the tuyeres, which had been 
the first to melt in former heats, was not melted at all in this 
heat, and the seventh, eighth and ninth bars were melted in 
the rotation named at about the same time apart as in former 
heats. The tenth bar was not melted, nad none of the bars 
below the tuyeres were melted. The iron from the ninth bar, 
which was placed 24 inches above the tuyeres and was the 
last to melt, was accompanied by a good deal of slag as it 
flowed from the tap hole, and the iron when cold was white 
‘hard, although it was No. 1 soft pig iron when placed in the 
cupola. The slag and hardness of the iron we attributed to 
the strong or large volume of blast used in this heat, as there 
had been no hardening of the last pig melted in former heats 
with the lighter blast. But this pig had remained in the 
cupola unmelted during the three former heats and been 
subjected to the heat of the cupola, and it was afterwards 
found that the hardness and slag were due to the roasting 
and burning of the iron in these heats, and not to the strong 
blast as at first supposed. In this heat the melting tempera- 
.ure was raised to a higher level in the cupola, but only three 
bars were melted as before at a lower level. 

For the next heat we placed two more tuyeres in the cupola 
at the same level and of the same size as those used in the last 
heat, and arranged the cupola as before with a view to melt- 
ing the tenth or top bar. The spread of the fan was the same 
as in the last heat, in which the gauge showed four ounces 
pressure of blast with two tuyeres. In this heat with double 
the tuyere-area, the gauge indicated a pressure of about one 
ounce, showing that the tuyere was still too small in the last 
heat to permit the blast to escape freely from the blast pipe 
into the cupola. We were standing near the spout during this 
heat with our watch and note-book in hand, waiting to time 
the first appearance of iron at the tap hole and thinking it was 
along time in coming down, when our assistart reported there 
was no flame or heat at the charging door, and the fire must 
have gone out. We at once examined the charging door and 
found that nothing but cold air was coming up. We then 
stopped the fan and removed the tuyere pipes, and found 
there was no fire in the cupola at the tuyeres. The front was 
then removed and plenty of fire was found in the bottom of 
the cupola, which immediately brightened up. The fire had 
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been well burned up as we supposed, above the tuyeres, be- 
fore the blast was put on, and it had not been on more than 


15 minutes. We were not satisfied with the results in this 
heat, and as the fire showed signs of burning up when the 
front was out and the tuyeres were opened, it was determined 
to let it burn up and try it again with the strong blast. After 
the fire had burned up until there was a good fire at the 
tuyeres and we were quite sure the fuel was on fire to 18 or 
20 inches above the tuyeres, we put on the same volume of 
blast as before and watched the results at the charging door. 
At first the blast came up through the fuel quite hot, but the 
temperature gradually decreased until it became cold, and it 
was evident that the large volume of blast had put out the fire, 
and this was found to be the case when the tuyere pipes were 
removed. 

When the bottom was dropped there was fire in the bottom 
of the cupola, and the coke around the tuyeres showed that it 
had been heated. but the coke in the upper part of the cupola 
showed no signs of having been to any extent heated. 

The fuel used in this heat was hard Connellsville coke in 
large pieces. Large cavities were formed under the bars of 
iron supported by the lining in charging. The coke was not 
weighted down with iron in the cupola, and the blast escaped 
freely through tne crevices between the large pieces. 

We afterward made a heat in this cupola with the same 
tuyeres and blast, and charged the cupola in the regular way. 
The iron melted in this heat was pig and small scrap, that 
packed close in the charges and did not permit the blast freely 
to escape through the fuel. The gauge in this heat showed a 
blast pressure of three ounces and the fire was not blown out, 
but the cupola did not melt so well as with a less volume of 
blast, and the iron was harder. 

These heats showed that iron is not melted in a cupola by 
the blast and flame of the fuel; for if it were, the bars directly 
in front and over the tuyeres, where the blast was the strong- 
est, would have been melted first and been the only ones 
melted. But the one in front of the tuyeres was not melted 
by a mild blast, and the one just over the tuyeres was not 
melted by a strong blast. 

The failure of the sixth and tenth bars to melt in the same 
heat, showed that iron is not melted in a cupola all the way 
from the tuyeres to the charging door, asit was years ago sup- 
posed to do by most foundrymen, when the fuel and iron were 
mixed in the cupola in place of being put in in separate 
charges. as is now commonly done. 

The raising of the melting temperature to a higher level in 
the cupola by increasing the blast, showed that there is a cer- 
tain limited melting space or zone in a cupola in which iron 
melts, and that this melting zone may be raised or lowered by 
an increase or decrease of the volume of blast. However, the 
depth of the melting zone is not increased by a strong blast, 
but the zone is placed higher inthe cupola. It was also shown 
that iron cannot be melted in a cupola outside of this zone 
either above or below it, for the bars placed above and below 
it were not melted with either a light or a strong blast. The 
putting out of the fire in the cupola by a very large volume 
of blast and the subsequent poor melting done with a large 
volume of blast when the cupola was charged in the regular 
way, showed that too much blast may be given to a cupola 
and the iron thereby injured. 





INVOLUNTARY bankruptcy proceedings have been begun in 
the United States District Court. Cleveland, against Coe, 
Powers & Co., of Findlay, O. who went into a receiver's 
hands early in the year. The members of the firm are Henry 
L. Coe, of Findlay, B. F. and E. C. Powers and Geo. I, Need- 
ham. Messrs. Needham and B. F. Powers are officers of the 
Garry Iron & Steel Roofing Co., Cleveland. The petitioners 
in the action are Pickands, Mather & Co., Cleveland; E. D. 
Nickerson, receiver of the Kellogg Weldless Tube Co., and 
Harbison & Walker, their claims being $1.632.69, $3 826 21 
and $382.38 respectively. It is alleged that the liabilities of 
Coe, Powers & Co., when they went into a receiver's hands, 
were admitted to be $60,v00. and the assets only $15,000; 
further, that various mortgages have been given by the de- 


fendants, some of these to persons to whom they were not 
indebted, and to the detriment of their creditors. It is asked 
that these transfers be declared void. Coe, Powers & Co. 
operated the plant of the Kellogg Weldless Tube Co, at 
Findla 
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THE WESTERN FOUNDRY- 
MEN’S ASSOCIATION. 


The regular monthly meeting of the Western Foundrymen's 
Association was held at the Great Northern Hotel, Chicago, 
Wednesday, Dec. 21, at 7:30 P. M. The attendance was 
small, owing to the inclement weather and the proximity of 
the holidays. 





The regular order for the evening was the reading of the - 


following paper by Max H. Wickhorst, engineer of tests, C., 
B. & Q. R. R. Co., Aurora, IIl., on 


Porous Castings and Occluded Gases. 


Porosity and blow holes .c iron, steel, brass and bronze 
castings, are generally due \ occluded gas. To start with, I 
will explain somewhat fully wcat occluded gas is. Various 
molten metals, such as copper, silver, iron, have the power 
of dissolving different gases, such as hydrogen, sulphur 
dioxide and carbonic monoxide. These gases dissolve in the 
molten metal! just as air dissolves in water. If a glass of wa- 
ter is drawn and allowed to stand in a warm place, the air 
bubbles will collect along the sides of the glass, and if water 
is frozen the ice formed will contain air bubbles, due to the dis- 
solved or ‘‘occluded”’ air liberating itself at the time the wa- 
ter freezes, or sets, or passes from the liquid to the solid state. 
So, also, if molten metal contains occluded gas, the gas shows 
no tendency to escape while the metal is in the molten condi- 
tion; but as soon as the metal starts to set, the gas starts to 
liberate itself and assumes the gaseous state, forming air 
bubbles or blow holes throughout the mass. 

The gases which may be occluded, or dissolved in molten 
metals, are hydrogen, sulphur dioxide and carbon monoxide. 
The two other gases which are generally present when metals 
are melted, namely, carbon dioxide or carbonic acid gas, and 
water vapor, probably do not dissolve in molten metals. 


HYDROGEN INTRODUCED IN CASTING BRASS AND BRONZE. 


Brass and bronze are most frequently rendered pourous by 
hydrogen; bronze containing little or no zinc being specially 
liable to be defective from this gas. Hydrogen is a very 
light, inflammable gas. It weighs only about one-fourteenth 
as much as an equal volume of air. It is very inflammable, 
and is an important constituent of the fuel gas known as 
“* water gas."’ The product of its combustion in air is water. 
The hydrogen gets into the metal by the decomposition of 
the water of the mold, when the metal is poured too hot. 
Water is a liquid formed by the chemical union of the two 
gases hydrogen and oxygen, in the proportion of two 
volumes of hydrogen to one of oxygen, its formula being 
H, O. Water is liquid at ordinary temperatures, and be- 
comes a vapor at 212 degrees F. 

When bronze is poured into a green sand mold much above 
the proper temperature, the metal does not set right away but 
remains liquid in the mold It decomposes the water of the 
mold, separating the water into its constituent elements, oxy- 
gen and hydrogen. The metal combines with the oxygen, 
forming oxide. If zinc or aluminum are present, these com- 
bine with the oxygen, forming an oxide which comes to the 
top and separates from the metal. If no deoxidant such as 
zinc, aluminum or phosphorus is present, the oxygen com- 
bines with the copper, forming oxide of copper, which re- 
mains mixed with the rest of the metal, and in the fracture 
of such metal it forms red and green colored spots. 

The hydrogen of the decomposed water, however, does not 
form any chemical combination with the metal. But the 
molten metal dissolves it very readily, the hydrogen being 
absorbed without having its chemical nature changed. While 
the metal is still molten the hydrogen remains quietly in the 
metal, but as soon as the metal begins to set, the hydrogen 
tries to liberate itself, going back into the gaseous state and 
forming bubbles throughout the mass, and causing a porous 
casting. Such porosity does not show itself on the surface of 
the casting, but can be seen only by machining off the skin, 
or chipping into it, thus getting into the body of the metal. 
This is as would be expected, since gas bubbles start to form 
only after the skin is set. 

Brass and bronze containing fluxes such as zinc, aluminum, 
manganese or silicon are not apt to be porous from decom- 
position of the water of the mold, since the skin of oxide 
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which these form as soon as air gets at the metal, forms a 
lining along the inside of the mold which prevents any com- 
municaton between the molten metal and the moisture in the 
mold. Bronze which has been fluxed with phosphorus, that 
is phosphor-bronze, however, is very apt to be rendered 
porous due to hydrogen obtained by decomposition of the 
water of the mold. Phosphorus combines with air or oxygen, 
going off in the form of a white smoke, and leaves the sur- 
face of the metal perfectly clean. The molten metal and the 
moisture of the mold come in direct contact, with the result 
that the moisture is decomposed, the oxygen combining with 
some phosphorus going off as white smoke and the hydrogen 
becoming occluded and afterwards causing porosity. This 
is a result which is actually frequently the case where phos- 
phor-bronze is poured at too high a heat. To corroborate 
the above explanation of the metal decomposing the water 
of the mold, and thus introducing hydrogen into the metal, I 
have male the following experiment: Melt about 50 lbs. of 
phosphor bronze, composed of about ro per cent tin, one-half 
per cent phosphorus and the rest copper and get it very hot. 
Pour a sraall casting with this, say a two-inch round rod, six 
inches long, in a green sand mold. The metal will remain 
quietly in the mold a short time, but after one or two minutes 
it will start to rise back through the gate, due to the hydrogen 
which had been absorbed liberating itself, assuming the form of 
bubbles and thus taking up more room. And the metal is 
then of necessity forced back through the gate. If this cast- 
ing be broken when cool, it will be found to be porous, and 
the gate, especially, will be honeycombed. 

After pouring the first casting, pour a little of the metal into 
an iron ingot mold and when this has cooled sufficiently, cool 
off the metal in the crucible by stirring the cooled ingot into 
it till it has been cooled down to a proper pouring tempera- 
ture. Then pour another casting similar to the first in every 
respect, and it will be found that the metal runs into the mold 
quietly and remains there. When this casting is broken it 
will be sound. This experiment proves that merely getting 
the metal very hot does not spoil it for making good castings, 
but that when poured at this high temperature, a reaction 
goes on with the materials of the mold which produces the 
bad result, as regards porosity. 


HYDROGEN PRESENT IN THE INGOTS. 


The foregoing deals with the presence of hydrogen due to 
faulty handling of the metal by the molder. Most of the 
phosphor-bronze used is bought in ingot form, and a great 
deal of the material on the market is already defective from 
the presence of occluded hydrogen, and will give porous cast- 
ings when used, and the explanation of the presence of the 
hydrogen 1s as’ follows: Phosphor-bronze is usually made by 
melting the copper, tinand lead and then introducing the 
phosphorus by means of acup shaped instrument called a 
retort or phosphorizer. Phosphorus is a wax-like substance 
and comes in about the shape and size of a candle, It melts 
at about 110 degrees F., and catches fire with the utmost 
readiness, so that it has to be kept under water. The phos- 
phorus is put into the retort, either moist or wrapped in moist 
paper, and the retort then plunged into the molten metal, 
mouth downward. The phosphorus melts and combines 
energetically with the metal. The moisture which is present 
is also decomposed in the presence of the molten metal and 
the high heat. The oxygen combines with the phosphorus 
going off as oxide of phospohrus in the formof a white 
smoke. The hydrogen dissolves in the molten metal and 
when the metal is poured into ingots it cools so rapidly that 
the gas has no chance to escape, but remains fairly evenly 
diffused throughout the ingot. Whether an ingot is defec- 
tive from the presence of occluded gas, can be told by the 
appearance of its upper or open surface. An ingot free from 
occluded gas will have its upper surface concave and 
shrunken in, and may even be somewhat cracked due to 
shrinkage. Another ingot, however, containing occluded gas 
will have a convex surface and be bulged out. This is be- 
cause the gas, while the ingot is cooling, makes an attempt 
to get away, and in doing so bulges out the ingot. 

The introduction of gas into phosphor bronze in the 
manufacture may be avoided by having the phosphorus per- 
fectly dry. As ordinary phosphorus cannot be dried without 
danger of igniting, the phosphorus is first put into a dilute 
solution of sulphate of copper or blue vitriol for half an hour 
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or longer. This deposits a coating of copper on the phosphorus 
which allows it to be dried without danger of igniting, so long 
as the copper coating remains intact. 

I read a paper before the Western Foundrymen’'s Associa- 
tion in March, 1897, which explains in detail the manufacture 
of phosphor-bronze. Phosphor-bronze, made with dried 
phosphorus will not contain any occluded gas. 

ACTION OF OCCLUDED GAS IN PHOSPHOR-BRONZE BEARING METAL. 

In phosphor-bronze metal the effect of occluded gas is de- 
trimental and serious in that it causes hard spots in places in 
the metal. This metal has usually the following composition: 
Copper, 79.3 per cent; tin, 10.0 per cent; lead, 10.0 per cent; 
phosphorus, .7 per cent. 

In this mixture, the tin combines chemically with some of 
the copper, forming a copper-tin compound, which is gray in 
color, very hard and has a low melting point. The bronze 
therefore contains no free uncombined tin. The lead forms 


no chemical combination but remains simlpy mixed with the - 


rest of the ingredients. The phosphorus probably combines 
with the lead to make phosphide of lead. The excess of cop- 
per not necessary to combine with the tin remains as free un- 
combined copper. 

So that in the crucible, the molten metal consists of free 
uncombined copper, copper-tin compound, lead and phosphide 
of lead. When bearing phosphor-bronze which contains con- 
siderable occluded hydrogen gas is cast, it flows into the mold 
quietly and remains quiet for about one or two minutes. If 
the gate of the casting be watched it will be noticed that after 
about two minutes, little beads of metal, with the appearance 
of melted lead, come oozing through the top crust of the gate 
and stand there like drops of sweat. These beads are very 
hard and cannot be filed, and are gray in color. If the cast- 
ing be now cleaned, nothing peculiar can be seen on its sur- 
face, but if the top of the casting be chipped into, or the skin 
machined off, or the casting broken in two, it will be noticed 
that the casting is porous and full of blow-holes. If the gate 
be broken in two this will be specially honeycombed. If the 
fracture be examined it will be noticed that the gas cavities 
are all bright yellow, and that the gray portions of the cop- 
per tin compound and the lead are perfectly sound and solid. 
This shows that it is the free copper in the bronze which 
dissolves or occludes the gas. After the metal had been 
poured, the constituent copper started to set first, it having 
the highest melting point, leaving the copper-tin compound 
and the lead still liquid. 

While the uncombined copper is setting, it liberates the 
occluded gas, and this in trying to get away, forces the still 
liquid copper-tin compound and the lead ahead of it, and caus- 
ing the beads to come out through the gate. I nave analyzed 
some beads obtained as above described from a bearing metal 
phosphor-bronze of the above composition, with the following 
results: 





Bead. Body of Bronze about 
C 74-668 . 
Tis... commen Sell 10.0% 
J eee seoosseonisbenqeeee menceemetee i 10.08 
Phosphorus . ........<.000+.+ - -37% ss 


It will be noticed that these beads consist practically of a 
copper-tin compound, this having taken along with it some 
lead and some phosphide of lead. There is not much lead 
present, probably because as lead mixes only to a small ex- 
tent with the other materials and is much heavier it settles 
away and remains behind. If an engine driving brass be 
broken it will be noticed that although most of the bubbles 
collect near the top of the casting, some collect near the 
surface even at the bottom, which is usually the bearing 
face. As the gas in collecting into bubbles pushes the hard 
copper-tin compound ahead of it, as we have seen above, 
hard spots form in the brass. As the hard spot takes all the 
weight of the bearing, excessive friction is created and a hot 
brass ensues. 

METHOD OF GETTING RID OF OCCLUDED GAS IN INGOTS. 


Occluded hydrogen in ingot metal can be expelled by intro- 
ducing oxygen or air into the molten metal, thus oxidizing 
out the hydrogen. 

This can be done only by first oxidizing out all the phos- 
phorus, as this takes the oxygen first. This experiment may 
be made to demonstrate the principle involved. Melt. about 
70 lbs. of phosphor-bronze, which has given trouble from oc- 
cluded gas, and poura casting from it. This will show that 
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this particular heat is so defective. Then place back in the 
fire and when melted add sufficient oxide of copper to oxi- 
dize all the phosphorus and still have a slight excess left. 
Then re-phosphorize the metal and add enough lead and tin 
for the copper introduced and pour another casting. This 
will be found to be sound and free from porosity. I have 
made an experiment similar to the above, and while the 
original metal gave a very porous casting, the metal after 
treatment gave a perfectly sound casting. Commercially, 
this method, or any method involving the same principle, 
would not be practicable on accountof the expense, and 
probably the best way to dispose of such metal, if one has 
such metal on hand, would be to mix it with enough good 
metal and use it where a slight porosity will do no harm. 


SULPHUR DIOXIDE GAS. 


So far I have been dealing with hydrogen gas. Another 
gas which frequently causes porosity in brass castings is sul- 
phur dioxide gas, chemical] formula of which is SO,. It is a 
gas of pungent odor, being the same gas which is formed 
when sulphur burns, and is used for fumigating purposes. It 
is also sometimes used in refrigerating machines. The differ- 
ent metals which go to make up brass may all contain sul- 
phur. When brass is made of some metal containing sulphur, 
as soon as the metal comes in contact with air the sulphur 
combines with oxygen of the air, forming sulphur dioxide gas, 
which then acts in all respects similar to hydrogen. As I have 
already expanded somewhat fully on how hydrogen acts, it 
will not be necessary to explain further about the action of 
sulphur dioxide gas. I was foreman of the brass foundry of 
the C., B. & Q. R. R. for a while, and not long after taking 
charge of the foundry we had one or two heats of small mis- 
cellaneous brass castings show porosity when the casting 
was broken. 

The brass.consisted of copper, zinc, lead and tin. On look- 
ing over the list of materials used, it seemed probable that 
the trouble lay in the zinc containing sulphur. The zinc used 
consisted of old worn out battery zincs which had been 
melted up under charcoal and cast into smal! ingots. Now 
old zincs have considerable sulphate of zinc adhering to them, 
and when this is heated under charccoal, some of it is re- 
duced to sulphide of zinc, which remains in the metal. When 
the metal is melted and poured containing such zinc, the air 
acting upon it, the sulphur has a chance to combine with 
some oxygen, forming sulphur dioxide and acting as before 
explained. The zinc was then separately melted without any 
covering of charcoal, exposing it freely to the air, and then 
recast into ingots. When only a limited amount of air com- 
bines with the sulphur, sulphur dioxide is formed, going off 
as gas, as probably zinc does not occlude this gas. When 
this retreated zinc was used, the castings were perfectly 
sound without any porosity. 


CARBONIC OXIDE OR COAL GAS IN STEEL 


Carbonic oxide or coal gas has a chemical formula CO. 
This gas is also a constituent of ‘“‘ water gas."’ It is an in- 
flammable gas, burning with a hot light blue flame. It is 
odorless but very poisonous. It is the poisonous gas given 
out by hard coal stoves, known as coal gas. 

As far as my observation goes, brass and bronze are not 
liable to be defective because of this gas, as | have not seen 
a case whose porosity could be positively attributed to it. 
The porosity of steel castings, however, seems to te frequently 
due to carbonic monoxide gas. When a heat of steel has 
been heated till the carbon is low and the silicon reduced be- 
low a certain point, the castings made from such a heat are 
apt to be filled with holes. The explanation for this seems to 
be that as long as silicon and manganese are present these 
combine with oxygen and remove it entirely from the metal. 
As soon as these are reduced very low, some of the oxygen 
combines with the carbon forming carbon monoxide gas, which 
then renders the metal ‘‘lively."’ If now a little aluminum is 
added this takes the oxygen and the metal is again made 
‘“‘dead."’ Iam not a steel man and would hardly be bold 
enough to offer any theory concerning steel, if it were not for 
the fact that there is practically no literature on this occluded 
gas question, and also that what stray statements one may 
run across on this subject, show that the author generally has 
a wrong ideaof the nature of the action of occluded gases. For 
instance: Campbell in his book on Structural Steel, in the 
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chapter on steel castings, page 373, in“speaking of? aluminum 
and silicon versus manganese, says: ‘‘ Another function which 
may play a partin the operation is the increase in capacity to dise 
solve or occlude gases, and as far as the value of the casting is 
concerned, this will be equivalent to destroying them.’" The 
idea evidently being that the aluminum or silicon has such an 
effect on the gas, that when the metal passes from the liquid 
to the solid state, the gas likewise goes from the liquid to the 
solid state. We have seen, however, that when metal con- 
tains dissolved gas, the gas goes from the liquid to the gasee 
ous state as the metal solidifies. men 





Discussion. * 


L. L. Smith, foreman C. B. & Q. R. R. brass foundry (Con- 
tributed): The paper of Mr. Wickhorst treats of a subject 
which so far as I have been able to discover, is practically un- 
touched in metallurgical literature. Considering the import- 
ance of the phenomenon of occluded gases and the oppor- 
tunities of gases for giving trouble, especially in alloys of cop- 
per, the fact that the subject has received so little attention 
from metallurgical writers is somewhat surprising. In the 
refining of copper, the operation of poling makes very mani- 
fest the possibility of gas being occluded. When the copper 
has reached the stage when it 1s to be purified by poling, the 
metal is practically free from metallic impurities, but it con- 
tains oxygen in the form of cuprous oxide which is held in 
solution in the metal. To reduce this cuprous oxide to me- 
tallic copper, the surface of the molten mass is covered with 
a layer of charcoal, and a green sapling or pole is plunged 
into the metal. The gases given off by the burning pole causes 
the copper to bubble and sputter violently. The gases, in 
permeating the metallic mass, come in contact with all parts 
of the copper and assist in reducing the cuprous oxide. If 
the poling has not continued long enough, a portion of the 
oxide remains unreduced, the copper is said to be ‘‘ under- 
poled,”’ and a test ingot dipped out will show upon cooling, 
aconcave upper surface. If, however, the poling has been 
carried on beyond a point where the oxides have all been re- 
duced, the gases having no oxygen to combine with will be 
occluded by the copper. The metal in this condition is said 
to have been ‘‘ overpoled."’ A test ingot upon cooling will 
show a convex upper surface due to that peculiarity of copper 
which in the molten state has occluded gas and upon cooling 
has®released it in bubbles which cause the ingot to swell. 

I recently had occasion to melt some copper which had oc- 
cluded sulphur dioxide, and upon being poured out into an 
ingot mold, the upper surface of the ingot swelled up like the 
top of a loaf of bread. 

In copper refining, the cure for overpoling is quite simple, 
the copper being allowed to reoxidize, after which it is repoled 
up to the proper point. After copper has entered an alloy 
such as phosphor-bronze, if the bronze having been deoxi- 
dized by phosphorus occludes gas, the gas cannot be so sim- 
ply eradicated as with copper in the refining furnace. As 
indicated in Mr. Wickhorst’s paper, the alloy can be re-oxi- 
dized by adding cuprous oxide, and again de-oxidized by 
phosphorus, but this, as he points out, is a somewhat ex- 
pensive process. A description of some inexpensive com- 
mercially practical method of getting rid of occluded gases 
will certainly form a welcome addition to metallurgical litera- 
ture. It is best, however, to seek means of preventing the 
occlusion of gas, for in this case, as in many others, ‘‘an 
ounce of prevention is worth a pound of cure."’ 

An informal discussion of the paper was had, and Mr. 
Wickhorst gave a very interesting general talk on the manu- 
facture of brass and bronze castings. It was decided to have 
the paper presented before the January meeting of the asso- 
ciation, to give absent members a chance to hear and discuss 
it. The meeting then adjourned. 





Tue O. C. White Co., 65 Beacon st., Boston, manufactures 
a device for incandescent lamps. It is provided with ball 
and socket joint, so that it can be put in any position, and it 
is held in place by a screw clamp. It is in use at the Boston 
& Albany repair shop at Allston, Mass., and is being intro- 
duced in other plants. It is adapted to the needs of machine 
shops and foundries. In lathe, planer and other work in con- 
nection with which a suspended light can be used, it is of 
great value. 
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THE RECORD OF MUIRKIRK PIG IRON. 





TO THEJEDITOR : 

I note the article in your issue of Dec. 1 on ‘‘ Making of 
Gun Iron and Semi-Steel,’’ and also the article on ‘‘Pig Iron 
for Gun Carriage Work’’ in your issue of Dec. 15. I was 
glad to get the information in regard to mixtures in the first 
article and to notice that Muirkirk pig iron was the base for 
the cupola castings in the first two mixtures of the same. It 
is probably not known to you or to the trade generally that 
Muirkirk pig iron was the first iron to be used successfully in 
the manufacture of gun iron castings for the United States 
Government, by melting in the cupola. Such, however, is the 
fact; and the credit of being able to make gun iron castings 
in the cupola that would stand the tests of the United States 
Government for gun carriage work rightfully belongs to 
Messrs. Robert Poole & Son Co., of Baltimore, Md., and 
Muirkirk pig iron made by me. This was in 1893. The War 
Department at first refused to accept cupola iron as gun iron; 
but when it was fully demonstrated that the iron was fully 
the equal of, if not better than ‘‘air furnace gun iron,"’ they 
were satisfied. 

In the article in your issue of Dec. 15 the impression given 
to most people would be that Muirkirk iron had been super- 
seded by another iron. Such, however, is not the fact. We 
have for the past years, and in this year 1898, sold iron to all 
the parties named in the article, except the Bethlehem Iron 
Co., and we claim that the base of the product of these firms 
is Muirkirk and that the other iron mentioned is only used 
with Muirkirk to cheapen the cost. One of our customers has 
gone so far as to say that Muirkirk by itself makes a better 
casting and is worth more money per ton. The great strength 
and value of Muirkirk pig iron is not a question of a few 
years, but has been known since the building of the furnace 
in 1841, or over 50 years. Muirkirk was used during the Civil 
War for shot, shell and cannon. It was used in the manu- 
facture of the last cast gun iron mortars made for the United 
States War Department, and was used at the U. S. Navy Yard, 
Washington, D. C., for the manufacture of cast iron shells 
until steel was substituted. The tests for these shells were 
very severe, both as to density and tensile strain, and no iron 
made in the United States was found its equal for the pur- 
pose. It is a fact that owing to the failure in firing, of some 
of the cast shells made from other irons, an order was issued 
by Commodore Folger that no iron but Muirkirk should be 
used for making shells above six inches. 

I find on looking over my order book that there is not a year 
from 1890 that we have not shipped more or less iron to the 
Watertown Arsenal, although in the article I refer to the 
attempt is made to convey the impression that another brand 
is the one iron that is used there for strong work. 

The fact is that until a few years ago there was no iron 
that could compete in any way with Muirkirk pig iron for 
strength and elasticity, and now there is none that would be 
preferred at the same price per ton. Iron was made from the 
ores near here before the Revolution, and cannon and shot 
were made from these ores by the Americansinthat war 
against England. The remains of the old furnace erected by 
Major Snowden under a grant from King George are still to 
be seen. They are on the Patuxent River about three miles 
from this place. I will send you shortly a new cicular, giving 
tests and analyses of Muirkirk pig, covering a period of 24 
years. The old circular I hand you will show some of the 
tests but not all. You will notice that all the tests were made 
from pieces turned down from the pig itself, and not from 
remelted iron. The test made by the Thomas Iron Co. is, as 
far as I know, that of the strongest piece of pig ever made. 
[Two pieces turned to exactly 9-16 at the breaking point, 
showing 12,580 and 13,040 respectively, these being multiplied 
by 4 to obtain the given result: 50,320 lbs. and 52,160 lbs. per 
sq. in., respectively.] I have had charge of and practically 
owned this furnace for the past 35 years, and know that all the 
claims I make for Muirkirk pig iron are true and not to be 
gainsaid. I think I can truly say that I never have lost a 
customer except on account of price, never on account of 
quality. Cuas. E. Corrin. 

Muirkirk, Prince George’s County, Md. 





Tue Lobdell Car Wheel Co., Wilmington, Del., is erecting 
a steel foundry building 44x132 feet, with lean-to 30x88 feet. 
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FLARING, PUNCHING AND SHEARING MACHINE. 


A combined hoop flaring, punching and shearing machine 
is manufactured by John S. Oram, of Cleveland, who makes 
a specialty of barrel machinery. It is in use by iron and steel 
hoop mills which prepare the barrel hoops so that they are 
ready for the cooper’s use. The machine is strong and com- 
pactly built. The rolls are chilled very hard and ground per- 
fectly round and smooth, and are double-geared. The 
punching arrangement has large wearing surfaces free from 
small pins or weak points. Punches and dies are made to 
standard size and are kept in stock. A strong rubber spring 
is provided under the pressure screw on the top of the bear- 
ing, and by its use danger of breaking the machine through 
the operator’s screwing down too hard or through variation in 
thickness of the iron, is avoided. The capacity is 4,000 to 
6,000 hoopsaday. The weight is 1,200 Ibs.; floor space, 2x3 
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PERSONAL. 


Warner Arms, president of the Falcon Iron & Nail Co., 
Niles, O., will remove to Chicago in view of his election as 
third vice-president of the American Tin Plate Co 

Alexander Nimick, for many years a prominent figure in 
iron and steel manufacture at Pittsburg, died Dec. 20, 
78. He was in business in Pittsburg at 20. He and his 
brother, William K., formerly had a large share in the 
Sheffield Steel Works, of Singer, Nimick & Co., and also in 
the Sligo Iron Works of Phillips, Nimick & Co. In 1863 he 
became connected with the Jones & Nimick Mfg. Co., manu- 
hardware. In 1882 it became the 
Nimick-Brittan Mfg. Co., with Mr Nimick as president. Mr. 
Nimick was also connected with the Standard Nut Co., and 
was the head of the firm of Nimick & Co., pig metal mer- 
chants. He was interested in the 
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FLARING, PUNCHING 


feet. The pulleys are 22x 4 inches, tight and loose; the 
speed, 200 revolutions. 





Tue Spencer Automatic Machine Screw Co., of Hartford, 
Conn., has been adding to its machinery lately, and is now 
ready to take contracts for special screws or small pieces. 
The company has had a good demand of late for its specialties. 





Tue Acme Machine Screw Co., of Hartford, Conn., manu- 
facturer of the Acme automatic screw machines and their 
products, is enlarging its works with the intention of doub- 
ling its capacity. The demand has been much beyond its 
facilities of late. 





In a pocket-size pamphlet from its Western office, John 
McLaughlin, Chicago manager of the Andrews Bros. Co., of 
Haselton, O., gives letters from many users of its Haselton- 
Scotch and Haselton-strong irons. Views are given of the 
Haselton Furnace and the Haselton rolling mills. 





Tue Bessemer steel works at Pueblo, Col., are closed down 
for holiday repairs. , 





AND SHEARING MACHINE, 


Works, and was a director of the Oliver Wire Co. 
the later years of his life he withdrew from all these business 
enterprises. 


During 





Tue Chisholm & Moore Mfg. Co., Cleveland, manufacturers 
of anti-friction chain hoists, direct differential blocks, electric 
and compressed air motor hoists, traveling cranes, etc., have 
issued a pamphlet illustrating the latest developments in these 
appliances. The addition of traveling cranes to the com- 
pany’s products is an important departure. A view is given 
of a 10-ton hand power crane, with 22-ft. span. The trucks 
pass through the web of the I-beam and are securely fastened 
to it by angle irons and braces, making a very rigid, compact 
and absolutely safe construction. Every bolt may be re- 
moved from the frame work of the crane without materially 
impairing its strength. The trolley runs on a 16-pound T-rail 
bolted on top of the I-beam. The bearings of the truck and 
trolley wheels are all roller bushed. The swivel eye of the 
trolley carries a 10-ton Moore anti-friction chain hoist. A cut 
is given, also, of a 3-ton geared yoke trolley, with a 3-ton 
Moore hoist attached by a close swivel connection. 
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IMPROVED UNIVERSAL PLATE SHEAR. 





The universal plate shear, of which a tront view is given in 
the accompanying cut, is manufactured by Bertsch & Co., of 
Cambridge City, Ind. It is provided with 10 or 16-inch 
blades and is designed for trimming and slitting Y-inch to 
3{-inch plates. It is arranged also for cutting angle iron, and 
may be made interchangeable for punching, if desired, with 
8-inch to 15-inch throat The knife-head has a long bearing, 
being practically self-contained, as with a boiler punch, with 
sliding head. There is also ample compensation for its wear. 
The extension side table, which has bracket arms, is provided 
with friction rolls for easy and convenient shifting of plates. 
The table can be quickly turned down, as may the extension 
arms, which can be any desired length. The gearing and 
pulleys are entirely out of the way. The casting in the rear 
of the blades is made of extra width for strength and for 
ample clearance to shift cut metal. The main frame is also 
provided with a heavy strengthening bolt in the rear of the 
throat. These shears are manufactured in any size required 
and with longer blades than those specified above, if desired. 





Recent Electrical Devices for Machine Shops. 


To hold down toa lecture platform a light iron object by 
means of an electro-magnet underneath, out of sight, and 





IMPROVED UNIVERSAL PLATE SHEAR. 


thus appear to multiply its weight many times over at will—to 
make it impossible even to lift the object in question, providing 
the magnet be powerful enough—is an old conjurer’s trick 
which has served on many occasions to mystify the public. 
Its principle, however, has been applied to several more use- 
ful purpo-es, and one of these, of recent date 1s embodied in 
a magnetic chuck, for miscellaneous work, for surface grind- 
ing principally, but adapted also for the planer or the lathe. 
The magnetic effect in this chuck is produced by an electric 
current circulating in a coil in the interior of the device, and, 
as this coil is wound, preferably, for 110 volts, the needed cur- 
rent can be taken from any regular electric lighting main in or 
about a shop. The convenience of the device, especially 
for small work, is so obvious that it need not be emphasized. 
A magnetic holder for an electric incandescent lamp is an- 
other electric shop convenience which, no doubt, will be quick to 
commend itself. The holder is simply a lamp socket containing 
a small electro-magnet, which will make the whole contrivance 
stick to any piece of iron or steel with which it may be 
brought in contact. The coil through which the magnet is 
energized is within the base of the holder, and the lamp cur- 
rent supplying the energy passes through it on its way to the 
lamp. In machine and boiler shops, in engine and boiler 
rooms aboard ship; in fact, wherever light is needed for ma- 
chine work, the coptrivance ought to prove a convenience of 
the first order.—[Cassier’s Magazine for January. 
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NEW UNIVERSAL GRINDER. 





The machine illustrated is a product of the Diamond Ma- 
chine Co., Providence, R. I., and is from new designs of the 
manufacturer, and embodying the most recent improvements 
pertaining to this class of grinding machinery. There are 
swivels to the head stock, emery wheelshead and table, these 
swivels being provided with graduations for setting at any 
desired point. The length of the bed is such that there is no 
overhang of either head at any point of the travel. Microm- 
eter adjustment for bringing the wheel forward is provided. 

By means of the internal grinding fixture, which runs at a 
speed of about 15,000 revolutions, large or small holes can be 
ground. Pump and water connections are provided with 
every machine and ample provision is made for taking care 
of a copious supply of water. The machine shown has a 
capacity of 18 inches between centers by 8 inches in diameter. 
The emery wheel is 8 inches in diameter, %-inch face. The 
same company makes a universal grinder as small as 12 
inches between centers, and also sizes 30 inches, 40 inches 
and 60 inches between centers. 





Tue Betts Machine Co., of Wilmington, Del., has 
shipped four horizontal boring machines and two vertical 
boring mills to De Fries & Co., Dusseldorf, Germany; one 





NEW UNIVERSAL GRINDER. 


horizontal” boring machine to Hamilton Machine Tool Co., 
Hamilton, O.; one heavy frog and switch planer to Hoboken, 
N. J.; one six-foot boring mill to Bath Iron Works, Bath, Me. 





Best, Fox & Co., of Pittsburg, manufacturers of brass 
fittings, have received orders during the past few weeks from 
the Sheffield Traction Co., of Sheffield, Eng., for several 
thousand dollars’ worth of wrought iron steam pipe and 
fittings. The orders were obtained only after sharp competi- 
tion from English firms. The Pittsburg Malleable Iron Co. 
some time ago secured contracts for malleable iron castings 
from the same traction company. 





Tue Lukens Iron & Steel Co., of Coatesville, Pa., is at work 
on an order for 4,000 tons of steel plates, all 26 feet long and 
one-quarter inch thick, to make about 17 miles of pipe to sup- 
ply Adelaide, South Australia, with fresh water. The plates 
go direct to Australia and there will be made into pipes with- 
out either riveting or welding, a special process being used. 





Tue Cambria Steel Co., Johnstown, Pa., is in unusually full 
operation, with larger output than at any time. The com- 
pany will make extensive improvements and additions which 
will very much increase the capacity and it will probably add 
some new lines of manufacture. 
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ECONOMIES IN THE USE OF COMPRESSED AIR.* 


BY R. P. WHITELAW. 


It;seems"strange that“although compressed air has been 
used chiefly in mines for hoisting, pumping, coal cutting, 
and various devices for the last 50 years, little or nothing has 
been done towards making it an economical method— 
whether on account of the difficulties which have presented 
themselves in the form of heat or cold, or a general indiffer- 
ence to its use, I am not in a position to say. But I am in- 
clined to think it is the latter, as our greatest engineers and 
experimenters have lived during that period; and had they 
devoted the same attention to this subject as they have given 
to steam and electricity, compressed air would stand on a 
much higher level than it does to-day, and there would be 
but little use for electricity. 

In about the year 1849 an air-compressor plant was installed 
in Glasgow for driving an underground air hoist. The com- 
pressor, I might say, was a fast-running one, and but little 
attention was given to cooling devices, and the result was 
that it had not run many hours before the cylinders and 
pipes close to the compressor were red hot, and then the re- 
port came up from below that the engine had frozen up; this 
was thought to be a great phenomenon, and was talked about 
all over the country. The freezing was caused by over- 
expansion, and yet the difficulty was got over without chang- 
ing the ratio—by injecting a spray of water into the com- 
préssor cylinder the temperature was reduced to such an ex- 
tent that there was no difficulty in running the compresso-. 
The moisture thus injected was then carried over to the hoist 
and prevented the freezing up of the exhaust ports. Had the 
air been dry in the first instance (1 might say there is no such 
thing as dry air), freezing up could not have taken place, and 
yet it was prevented by still adding more water toit. This 
may seem strange, yet it was so; for air with a high per- 
centage of water has a much higher specific heat value than 
dry air, so that in the first place it is more difficult to heat, 
and in the second it is more difficult to cool. 

The practice of injecting water into the compressor cylinder 
is being carried out to the present day in some of the Scotch 
collieries, and so long as it will run their engines they are 
satisfied, and the difficulty for them is ended; a few tons of 
coal per week is of no importance in their calculations; thus 
compressed air is, by Scotch coal owners and by many other 
users, left to work out its own salvation. It is wasteful 
even to the extent of 50 to 60 per cent, and we only use it 
where we cannot use steam; that is how compressed air is 
abused, and I really think there are more abusers than users 
of it. 

When the air is compressed all the work which is done in 
the compression is converted into heat, and from this it 
would seem that as soon as all the heat has been got rid of 
the work done on the air is virtually thrown away, and the 
air will have no more energy than it had before compression 
if the temperature is not increased. It is quite true that it 
has no more energy than it had before compression, but the 
advantage lies in bringing it into a more available form. 
The heat of compression increases the volume, and it is, there- 
fore, necessary to have a much larger compressor than if no 
heat was generated. The first cause of loss of work, then, 
is theoretically unavoidable, but then theory and practice are 
very different things, more especially in air compression—for 
instance, theory says that time plays no part in the heating of 
air during compression, while practice says the faster you 
run your compressor the higher the temperature will rise. 
That is quite true, but in the first instance the heat is lost 
by radiation, while in the second case we cannot lose it, as it 
has not time to get away, and this is the task we have to set 
ourselves to—viz., to get rid of the heat during compression, 
or, if possible, before compression. 

All makers of compressors in giving instructions how to use 
these machines advise taking the air from the cool or shaded 
side of the engine room, so that the air will enter t e com- 
pressor as cool as possible, and, therefore, it will occupy a 
smaller'space and be so much cooler when compressed. You 
must bear in mind that every five degrees Fahr. you reduce 
it im this way means one per cent saving. Now the question 
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arises, can this cooling before entering the compressor be ex- 
tended beyond taking the air from the cool side of the house? 
It can, and the following method I tried with a new Riedler 
air compressor that had the advantage of two inlets to the 
suction-valve chambers, gne opening to the engine room and 
the other could be led uneer the floor. The latter was car- 
ried down about ro feet, and then a drive was cut from there to 
a distance of about 4o feet, then a shaft was driven down to 
meet this. An old chimney was put down the shaft and on 
top of the chimney there was fixed a large spray about three 
feet in diameter—very little water was used to keep a decent 
shower going all the time, and the water not only cooled the 
air but washed away all the dust. The results got from this 
were more than I expected, as the air was cooled 15 degrees 
Fahr. showing a saving of about three per cent, and the 
engine room temperature was 1o degrees Fahr. higher than 
the outside air, so that I have a right to claim 25 degrees 
Fahr., of cooling, or effecting a saving of five per cent over 
taking the air from the warm room. The result was excel- 
lent, as the cost of installing the cooler was very small. This 
inlet cooler could be still further improved upon by having a 
fan blast to blow along the tunnel, and if compressed air was 
used any where close by for driving a pump or hammer it 
could also be exhausted into the tunnel; so you will see that 
it is possible to effect a further cooling of about 1o degrees 
Fahr. to 12 degrees Fahr. Petes: 

Another point that ought to be attended to is the suction 
valve chamber. With some compressors nothing can be 
done, but in the present Riedler the arrangement is simply 
splendid for having a trickling cooler keeping the chamber 
cool, as working at present the suction chamber is nearly as 
hot as any part of the machine, and the result is that the air 
in passing takes up a considerable amount of the heat from 
the walls, and is expanded just on the point of entering the 
cylinder. The degree the air is heated at this point cannot 
be arrived at, but it is just possible that it is something like 
20 degrees Fahr. If it were only possible to prevent 1o de- 
grees Fahr. of this amount it would mean that another two 
per cent added to the five per cent we arrived at previously, 
would make in all a saving of seven per cent, which is a large 
item where 500 or 600 horse power is being developed for 
making compressed air on a plant such as I have made 
mention of, or, in other words, on a 45-drill plant it would 
mean a saving in round numbers of £46 per month. 

Having done all we can for a single stage compressor, little 
else can be accomplished unless by injecting a spray of wa- 
ter into the air while it is being compressed. To do this 
properly it would require an arrangement of tappet valves so 
as to give it the spray atthe right moment If this arrange- 
ment was well carried out I believe most excellent results 
would be obtained. The entrained water would be liberated 
as soon as the temperature dropped sufficiently, and could be 
then trapped with an ordinary steam trap. 

Jacket cooling is practically of no service except in assist- 
ing lubrication of the cylinder, so that little can be gained by 
jacketing the cylinder and heads and piston, as only a thin 
layer of the air that comes in contact with the metal surfaces 
is cooled. 

We now come to the staging of the air. This has been the 
means of already reducing the cost of compressed air by about 
20 per cent. Now, what does staging do after all? Well, it 
simply draws away the heat from the air whilst it is being 
compressed, and this we have already decided is the great 
difficulty we have to overcome. Suppose, for instance, air is 
compressed by an indefinite number of stages, and that each 
time the air is cooled to free air temperature, what do we 
attain? Very nearly isothermal compression, and this is what 
we want to attain so that no loss will take place after the air 
has left the compressor, The gain is two-fold; first, less 
power is developed; and, secondly, the air is delivered cold, 
and will, therefore, have no loss due to reduction in volume, 
which is the bugbear of compressed air as used at present. 

Air expands and contracts as its absolute temperature. For 
instance, we have two compressors, one a single stage and the 
other a double stage. The former is delivering air at 500 
degrees Fahr., and the latter at 200 degrees Fahr., or say 961 
degrees Fahr., and 661 degrees Fahr. absolute. The relative 
efficiencies are as 961 degrees is to 661 degrees, or the latter 
has an advantage over the former of 24 per cent. So that I 
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hope you will agree with me that staging and efficient inter- 
cooling are what is reqiuired to elevate compressed air to a 
first place for the transmission of power. 

Inter-cooling between stages, as carried out at present in 
many cases, is far from perfect. Intér-coolers are made after 
the same form as feed water heaters or condensers, with a 
great number of tubes which are very liable to leakage. The 
tubes get coated with lime and other matters, which consid- 
erably reduce their efficiency. The best result that I know of 
is a reduction of temperature of from 200 degrees Fahr. to 
140 degrees Fahr., while the air, to give full value, should be 
reduced to at least 72 degrees Fahr., or free-air temperature. 
I think a method could be adopted whereby the air could be 
reduced to free-air temperature, and a really simple method, 
too. I find that air delivered from a single-stage air com- 
pressor at a temperature of 470 degrees Fahr. has been re- 
duced to free-air temperature before it has traveled 250 feet 
through the delivery pipe. This is one of the great drawbacks 
to the use of compressed air; it is a decided disadvantage, 
but it might be taken advantage of for inter-cooling. What 
could be more simple for an inter-cooler than 200 feet of 
pipes, even if it were made 20 or 30 per cent larger than is 
actually required? It would be much cheaper in the first 
place than the ordinary inter-cooler, if it was well laid down 
in the first instance—there is no reason why it should be 
looked at again, it would require no circulating water; if it 
was made large enough there would be no loss due to friction 
—it is a natural process, while the other is artificial. Any 
one of you can have a practical demonstration of it by fixing 
a thermometer to the air main. The pipe should not be 
buried into the ground, as earth is a good non-conductor of 
heatyand would give back heat tothe air. It should be ex- 
posed to the atmosphere, and placed where it would get a free 
current of air, and should not be exposed to the sun. The 
present inter-cooler, as I have already mentioned, reduces the 
temperature to 140 degrees Fahr., which I think is one of the 
best results that can be obtained, whilst the inter-cooler, 
already suggested, would reduce the temperature to, say, at 
the very least, 70 degrees Fahr,, or a saving of 14 per cent 
over the present system of inter-cooling. The figures I have 
just given refer to second-stage compression, where the air 
is first compressed to 25-lb. pressure, and from 25 lbs. direct 
to 80 lbs., with a temperature of about 280 degrees Fahr., 
from which temperature it is generally reduced to 70 degrees 
Fahr., a drop of 210, showing a loss of exactly 28 per cent 
from the time it leaves the compressor until the time it 
reaches the drills. The above figures work out as follows: 
280 gives 741 absolute, 70 gives 531, and 741 : §31 :: 100 : 71.6, 
showing a difference on the wrong side of 28.6 per cent, which 
is the actual percentage of loss. This is where better inter- 
cooling would give the advantage; if the air was delivered 
at 70 d: giees Fahr. less, or 210 degrees Fahr., the actual loss 
would only be 20 per cent. The remedies for this are three- 
stage compression and reheating. 

First, let us take three stages, and say the second stage 
raises the pressure from 25 lb. to 60 lb., and the temperature 
to 120 degrees Fahr., and is again cooled down to free air 
temperature. Itis well known that the temperature rises 
more rapidly in the early stages of compression than it does 
in the latter stages. For instance, from atmospheric temp- 
erature to 25-lb. gauge it is raised from 80 to 290 degrees, or 
an increase of 212 degrees Fahr., whilst from 25 to 80 lb. it 
is raised from 135 to 276 degrees, an increase of 141 degrees. 
In the first case the pressure is only increased 25 lb., and in 
the second case the pressure is increased 55 lb. This, I should 
say, speaks well for three-stage air compression. The initial 
cost of such a compressor would certainly be much greater, 
but that would soon be made up in the increased economy. 
The temperature, as I have already pointed out, by com- 
pressing from 25 to 60 degrees would be 120 degrees Fahr. 
rhe air is then cooled to free-air temperature and is sent on 
its last journey to 80 lb.; the temperature would then be in- 
creased to about 110 degrees Fahr., and this would be its final 
jen repre a It has then only a drop of 40 degrees Fahr., 
until it reaches free-air temperature. The loss sustained by 
this fall in the temperature would then only represent seven 
per cent, against a loss of 28 per cent with a two-stage air 
compressor, showing a gain of 21 per cent in favor of three- 
stage air compression over two stages. 

The cost of such a machine would be much greater than a 
two-stage compressor, so is a triple-expansion engine a great 
deal more expensive than a compound, but still they are be- 
ing extensively used, and why? Because the economy in run- 
ning soon mikes up for any extra initial cost. The same 
argument applies to three-stage air compression. 


Continued next week. 
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New Buyers in the Market,and Some of Their Wants :— 

{If you are in need of machinery ofany description, please notify 7/¢ 
tron Trade Review, and we will put you in communication with our 
advertisers at once.] 

E. C. Sherwin & Son, Brandon, Wis., want to communi, 
cate with manufacturers of steel or iron pipe suitable for use 
in culverts. 

The Pelton Engineering Co., of Cleveland, is incorporated 
for manufacturing and dealing in everything pertaining to 
electric light and power installations and steam equipment. 
In addition to acting as dealers and manufacturers’ agents for 
electrical and steam apparatus, the company will do general 
repair work and manufacture and deal in station supplies, 
besides handling second-hand electrical machinery. The 
active members of the company are W. H. Pelton, H. H. 
Holding and Allan Bassett. 

The Mark Iron & Steel Co. has been incorporated at Plano- 
Ill., with a capital stock of $100,000, for manufacturing and 
dealing in railway equipment, by Julian R. Steward, W. D. 
Steward, and J. D. Morris. 

The Peninsular Engineering Co., Detroit, consulting and 
contracting engineers and manufacturers, and dealers in iron 
and steel] structural materials, was incorporated last week. 
Capital stock, $5,000; stockholders, A. A. Cowles, 150 shares; 
J. C. Danziger, too shares; F. A. Goodrich, 1o1 shares; Wm. 
Gerhauser, 49 shares, and Wm. Gerhauser, trustee, 100 shares. 

A plant for the manufacture of sash weights from tin scrap 
is to be established at West Middlesex, Pa. The contract for 
machinery has been placed in Cleveland. 

The Mark Iron & Steel Co., Piano, IIL, has been incorporated 
with capital of $100,000 to manufacture and deal in railroad 
equipment. Incorporators are Julian R. Stewart, W. D. 
Stewart and J. D. Morris. 

Marysville Machine Shop & Foundry, Marysville, Wash., 
made its first castings Dec. 16. 

The John S. Davis Sons foundry and threshing machine 
plant in Davenport, Ia., has been sold to a syndicate com- 
posed of Rock Island and Davenport capitalists, and will be 
under the management of L. J. S. Greene. The new com- 
pany will engage in the manufacture of a patented automa- 
tic stock trough, a harrow disc sharpener, a mower knife 
grinder and other hardware and implement specialties. 

Articles of association have been filed of the A. P. Wagner 
Tool Works Co., Detroit, with a capital of $150,000. The 
plant is to be located on the Michigan Central Railroad, 
Springwells, a suburb of Detroit. The company will have its 
offices and warerooms in Detroit. This plant has been in 
operation for some years at Sidney, O. 

The Eagle Iron Co. has been incorporated by L. S. Collier, 
Geo. H. Webb and Jas. H. Barr, of Chattanooga, Tenn. ‘Ihe 
old Attalla, Ga., furnace property and franchises have been 
secured, and the new company will be capitalized at $20,000. 
It is expected that iron will be made early in February. 

Huxley & Koehler, of Athens, Mich., are reported to be 
planning to erect a plant for the manufacture of steel fences. 





New Construction:— 

A brick and iron addition, one story, 38x58, is being built at 
the tin plate works of Merchant & Co., Philadelphia. 

For the erection of the proposed new plant in the Birming- 
ham district. the directors of the Addyston Pipe & Steel Co., 
Cincinnati, voted to increase their capital stock by $300,000 of 
cumulative 6 per cent preferred stock. Ensley City and 
Bessemer have made offers of sites. Stockholders meet Jan. 
1g to ratify the directors’ action. The company expects to 
reach for export trade from its Southern plant. 

It is reported that important additions will be made to the 
plants of the Pittsburg Reduction Co., at New Kensington, Pa., 
and Niagara Falls, N. Y. At the latter plant, where the 
aluminum is produced, the power will be increased by 4,000 
h. p., making the total power of the plant about 12,000 h. p. 
A steel frame building, about 80 feet wide and 100 feet long, 
will be erected. A new rolling mill is to be built at New 
Kensington, also. At present the company sends its ingots 
to the Washburn & Moen Mfg. Co., at Worcester, Mass., and 
to John A. Roebling’s Sons Co., at Trenton, N. J., to have 
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For every ten (10) degrees added to the temperature of the feed-water, about 
one per cent of the total cost for fuel will be saved. 


210° 
160° 


50°=5 per cent saving. 


Many feed-water heaters give 
a lower temperature than 160°, | 
because their heating surfaces & 
are coated with scale and oul, or | 
because insuffictent heating sur- 
face ts provided 


210 degrees ts easily obtainable with a Cochrane Heater every day—every year. You can always 
get the temperature, due to the steam, with a ** Cochrane,”’ so long as you can get the steam and 
water into them We furnish a thermometer with each one, just to show you what they are doing; HARRISON 


and then these heaters veally puri/y the water, no matter how bad tt is, or what kind of scale ts SAFETY BOILER WORKS, 
a 


in tt. Wonderfully easy to clean. Reliable in operation. Made of the best materials—best suite 
to withstand corrosion or the action of the acids found in feed-waters 








them rolled down. Under the new arrangement the company 
will do its own rolling. The rolling mill building will be 125 
feet long by 60 feet wide. mainly constructed of steel. The 
Schultz Bridge & Iron Co. has the building contract. 

The Pittsburg Bridge Co., of Pittsburg, has received an 
order from the Mexican Central Railway for the erection of 
zoo tons of structural material. It will be furnished by the 
Carnegie Steel Co., Ltd. The Pittsburg Bridge Co. will also 
furnish material for a library and assembly room for the Le- 
land Stanford, Jr., University in California. 

The Crescent Steel Co., of Pittsburg, will construct a canti- 
lever bridge on the Allegheny River back of its works for 
transferring coal from barges to its plant. 

The Gillette & Herzog Mfg. Co., Minneapolis, Minn., has 
taken the contract for three new buildings for the Midland 
Railway at Colorado City, Col. They are a locomotive erect- 
ing shop, a boiler shop, and a blacksmith shop, all of struc- 
tural iron. A new feature is that they are to be lined with 
asbestos. 

Work is in progress at Sacramento, Cal., on new shops for 
the Southern Pacific, to replace those that burned. 

The Dain Mfg. Co., Chillicothe, Mo., is looking for a new 
location for its implement works. 

A shovel works with a capacity of 200 dozen shovels a day 
is to be started at New Castle, Pa., by David Jamison, David 
C. Wallace, formerly secretary of the New Castle Tube 
Works, and others. The plant will be in operation the coming 
season. 

At La Crosse, Wis., the La Ciosse Plow Co. is building an 
addition to its works. 


Fires and Accidents:— 

At the works of the Merchants’ Foundry & Machine Co., 
Fall River, Mass., fire caused a loss of $2,500, Dec. 18. 

Fire at the Phoenix Iron Works Co.'s plant at Phoenixville, 
Pa., caused considerable loss in machinery, but was not so 
serious as press dispatches indicated. 

At Sacramento, Cal., fire at the Union Iron Works did 
about $10,000 damage. 
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At Conshohocken, Pa., the main portion of the John Wood 
Mfg. Co.'s iron plant was destroyed by a‘fire Dec. 14. Loss, 
$60,000, partly insured. 

Genera! industrial Notes:— 

Powell & Colne, New York agents for the Tropenas steel 
process, have licensed the Milwaukee Steel Casting Co., of 
Milwaukee. Wis., a concern recently organized and now con- 
trolled by George H. Swith, of Pfeiffer & Smith, and late of 
the firm of C. J. Smith & Sons Co., of Milwaukee. The com- 
pany will install one two-ton Tropenas converter, and expects 
to add another next year. 

W. S. Rockwell & Co., the New York furnace engineers, 
have just erected for the Peck, Stow & Wilcox Co., Southing- 
ton, Conn., two of their’ improved oil annealing furnaces, 
This is the third contract they have executed for this com- 
pany. 

The Greensburg Bolt & Mfg. Co., Greensburg, Pa., manu- 
facturer of bolts and nuts, will start its plant at Greensburg, 
as soon as new and improved machinery has been installed. 
The capacity of the plant will be very much enlarged. 

The Janesville Machine Co, Janesville, Wis., has contracts 
on hand to last through the winter, with bright prospects for 
future work. The following officers were elected at the recent 
annual meeting: President, A. P. Lovejoy; vice-president, 
Hiram Merrill: treasurer, John G. Rexford; secretary, S. M. 
Smith; superintendent, S. C. Cobb; general manager, J. A, 
Craig. 

The Rippel foundry, at Mt. Gilead, O., was sold at sheriff's 
sale, Dec. 17, for $3,700. It is probable that it will be con- 
verted into a pottery. 

At Greenvillle, Pa., the Kimberly rolling mill went into 
operation, 18 puddling furnaces and the ro-inch mill being 
started. The Kimberly plant at Sharon, which has been un- 
dergoing improvement will start up early in January. 

The Tyrone Iron Co., Tyrone, Pa., has resumed, after en- 
largements and improvements. 

Peter Boyd, manager of the Riverside Iron Works pipe mill 
at Benwood, W. Va., has perfected a bell-weld furnace, with 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


“# «GOVERNMENT ¢ STANDARD. 


Established 1841. 
The 


Capacity, 60,000 Per Day ; 
Firet Manufactory of ite 


18,000,000 Per Year. 
Kind in the U. S. 


Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Broadway, New York, N. Y.; 


Ne. 222 Se. Third St., Philadelphia, Pa.; Fergusen Bleck, Pittsburgr Pa., 


Stowe. Fuller & Ce., 249 Arcade, Cleveland, Ohic. 





OTIS 





“OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Stee! Car Axles 


and Forgings of all kinds. 


Steel Castings ffom 1OO t0 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 
-_— 


CHICAGO, Old Colony Bide. 
WASHINGTON, Kellogg Bide. 


MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 








Conestoga Building, EDWARD E. ERIKSON, PITTSRURG, PA. | 





Regenerative Gas Furnaces and Water Sea! Gas Producers. 
Sap a7 NO SMOKE. 


Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


The ABC of Iron, Now 81. 








automatic devices that reduce the number of employes from 
14 to 5 oneach machine. The first furnace of the kind is in 
operation. 

The largest foreign contract for rails yet closed in this coun- 
try has been taken by the Maryland Steel Co., for the Trans- 
Siberian Road—8o,000 tons to be delivered at Vladivostock, 
in the next two years. The rails will be rolled at the Spar 
row's Point plant. 

The working force in the Michigan Malleable Iron Works, 
at Delray, Detroit, will be increased to 800 men Jan. 1. 

At Pottstown, Pa., the Glasgow Iron Co., lessees of the 
lower works of the Pottstown Iron Co., has made a proposi- 
tion to the employes of the 112-inch mill to start iton a steel 
order, providing they accept a reduction of 25 per cent. It 
will probably be done, this department having run but a 
month in four years. 

The Ohio Falls Car Mfg. Co., Jeffersonville, Ind., has 1,800 
to 2,000 men at work and 1,000 cars under construction. Ord- 
ers ahead will run the plant until June. 

H. A. Marting, E. J. Bird, Jr., and Col. Gray, of Ironton, 
O., have an option on the Etna Furnace, at Ironton, O., and 
are trying to form a company to lease and operate it. 

Milwaukee papers print the report, as yet not officially con- 
firmed, that the Illinois Steel Co. will add to its Bay View 
plant a steel works. 

The Ohio Steel Co.'s plant, at Youngstown, O., which has 
been in almost continuous operation for two years, will close 
down in the holidays for repairs. 

Experiments have been made at Rusk, Texas, at the Al- 
calde Furnace, operated by the State, in the penitentiary, in 
the use of lignite as fuel, instead of charcoal. 

The Case Mfg. Co., Columbus, O., has lately shipped a 
large rope crane to the Aetna-Standard Iron & Steel Co., 
Bridgeport, O., and expects soon to ship the 60-ton electric 
traveling crane ordered by the Burgess Steel & Iron Co., 
Portsmouth, O. 

The Bass ‘Foundry & Machine Co., Ft. Wayne, Ind., has 
been awarded the contract for equipping a large boiler plant 
for the Anderson, Ind., wire nail plant. The contract calls 
for eight boilers of 150 h. p. each. 

A mammoth blowing engine is being installed in the Bes- 
semer department of the Edgar Thomson works at Braddock, 


taking the place of several smaller ones. 
measures 108 inches. 

It is reported that Manager Geo. L. Carter, of Dora Fur- 
nace, Pulaski, Va., has purchased the furnace at West Rad- 
ford [presumably the Radford-Crane Furnace]. There are 
reports, also, that other furnace property and ore supplies have 
been acquired. 

The Totten & Hogg Iron & Steel Foundry Co., Pittsburg, 
manufacturer of rolling mill engines and rolling mill ma 
chinery, is equipping an annaeling furnace for Singer, Nimick 
& Co., Pittsburg, with Freeman's patent furnace charger. 

The Meehan Boiler & Construction Co., Lowellville, O., has 
the contract for repairing all the iron work for the Andrews 
Bros. Co.'s blast furnace at Haselton, O. 

The Springfield Engine Stop Co., Springfield, Mass., 
manufactures the Corliss electric engine stop. It consists of 
three parts: a cylinder, which is attached to the governor- 
column; a valve for admitting steam to the cylinder, with an 
electro-magnet for releasing the valve, which may be placed 
in any convenient place; and the speed limit. It is intended 
that the speed limit operate either in case of an unsafe in- 
crease of speed, or of an accident happening to any part of 
the engine. 

The Philadelphia Lnguirer says. ‘In order to provide 
additional working capital and place its finances in an easy 
condition the Cramp Ship Building Co. proposes to issue 
$1,500,000 5 per cent 30-year first mortgage bonds, and the 
stockholders will vote upon the question of ratification on 
February 21. There is to be a sinking fund of $25,000 a year, 
and the entire issue can be drawn for payment at 110 at any 
time. The proceeds will be used to pay off $537,000 of ex- 
isting mortgage bonds, and about $500,000 of floating debt, 
the balance being used for working capital. Since 1890 the 
company has taken large sums from earnings for additional 
property. The J. P. Morris plant cost $620,243, additional 
real estate cost $365,221, new tools were purchased at a cost 
of $1,187,433, and the bonds were paid off and cancelled to 
the amount of $190,000. These items make a total of over 
$2, 300, 000. 

The Pioneer Mining & Mfg. Co. is figuring on tracks from 
its furnace at Thomas, Ala., to its new coal mines at Sayre- 


ton, near North Birmingham. A crusher, coal chute, trestle 
and washer will be built near the mines. 
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paper to tear. No tar to 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt. 
Not affected by acids, al- 
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THE STANDARD PAINT COMPANY 


SOLE MANUPACTURERS 
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PUNCHES AND SHEARS 
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MANUFACTURED BY 


The Long & Allstatter Co., 


HAMILTON, OHIO. 
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PROCESS. iron ore, blast furnace, 
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HANSON McDOWELL, 
1522 Monadnock. Chicago. 
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The Barney & Reed Mfg. Co. has bought a teaniey at Alls- 
ton, Boston, formerly a car-wheel foundry, and idle for a year. 








EAST VIA WASHINGTON. 





New Arrangement for Passengers via Pennsylvania 
Lines. 


On and after Christmas, 1898, the Pennsylvania Lines will 
sell tickets to Philadelpia and New York via Washington, 
D. C., at the same fares as apply over the direct lines of the 
Pennsylvania System and allow 1o days’ stop-over at the Na- 
tional Capital. For particulars, apply to nearest ticket agent 
of the Pennsylvania Lines. 





TEN DAYS AT WASHINGTON. 





Tickets via Pennsylvania Lines Good for Stop-Over at 
National Capital. 


Tickets to Philadelphia and New York via Washington and 
good for 10 days’ stop-over at the National Capital may be 
obtained over Pennsylvania Lines at the same fare as tickets 
sold to Philadelphia and New York over the direct lines of 
the Pennsylvania System. For special information, apply to 
nearest ticket agent of the Pennsylvania Lines. 


SHENANCO VALLEY STEEL CO., New Castle, Pa., 


MANUFACTURERS OF 


Bessemer Pig Iron, Steel Billets, Blooms, Black Plate, Tin Plate, 


Tin Plate Bars, Wire Rods, Market Wire and Wire Nails. 
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HOLIDAY EXCURSIONS. 





Special Rates via Pennsylvania Lines for Christmas and 
New Year. 

Owing to Christmas and New Year falling on Sunday, and 
the observance of those holidays to occur on Monday as a 
rule, the annual custom of the Pennsylvania Lines to grant 
special rates will this season cover two extra days. Excur- 
sion tickets may be obtained over these lines December 23, 
24, 25, 26, 30 and 31, 1898, and January 1 and 2, 1899 Tickets 
for adults will not be sold at less rate than 25 cents, nor for 
children at less than1s5 cents. Thereturn limit on tickets sold 
at special rates on the above dates will be Tuesday, January 
3, 1899. For special information about rates, time of trains, 
etc., please apply to nearest Ticket Agent of the Pennsy). 
vania Lines. 





Holiday Rates C. T. & V. R. R. 


Low rates Dec. 23, 24, 25, 26, 30, 31 and Jan. 1 and 2. 
Tickets good returning to Jan. 3, 1899, inclusive. City ticket 
office, 241 Superior Street, Cleveland. Depot ticket office, at 
foot of South Water and Champlain Streets. Cleveland 
Terminal & Valley Railroad. 
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FOR SALE! 


CHEAP! 


A SET OF PATENT 


Fire Extinguishers 


Fire Pails. 


= BRAND NEW .“@ 


(an be used in any factory, office 
Address 


for prices, 








or building. 


'B care of The tron Trade Review, 


CLEVELAND, ©, 


Molders’ Text Book, 


Being Part II of American Foundry 
Practice, giving the best methods and 
rules for obtaining good castings, with 
detailed description for making molds. 
A thoroughly practical book that 
should ve in the hands of every mold- 
er. By Thomas D. West. 460 pages; 





Sent, postpaid on receipt of price by 


The Iron Trade Review Co., 


CLEVELAND. 


CHICAGO. PITTSBURG. 


‘It is true 


that advertising 
will not 

put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.’’ 


—Some Essential Oils for Advertisers 





Persistence 
In Advertising 


Is one of the requisites of satis 
factory results. In the expansion 
of business which is now noticeable 
in every section of the country, 
advertisers who have made them 
selves regularly prominent in the 
past two years will be first to reap 
the rewards of persistent publicity. 





LOCATIONS FOR 
INDUSTRIES. 


The name of the Chicago, Milwaukee & St. Pau! 
Railway has long been indentified with practical 
measures for the general upbuilding of its terri- 
tory and the promotion of its commerce, hence 
nanufacturers have an assurance that they wil! 
find themse!ves at home on the company’s lines. 
The Chicago, Milwaukee & St. Paul Railway 
Company owns and operates 6,154 miles (9,900 
kilometers) of railway, exclusive of second track 
connecting track or sidings. The eight States 
traversed by the lines of the company, Illinois, 
Wisconsin, Northern Michigan, Iows, Missouri, 
Minnesota, South Dakota, and North Dakota 
possess, in addition to the advantages of raw 
material and proximity to markets, that which 
is the prime factor in the industrial success of a 
territory—a people who form one live and thriving 
community of business men, in whose midst it is 
safe and profitable to settle. Many towns on the 
line are prepared to treat very favurably with 
manufacturers who would locate in their vicinit.. 
Mines of coal, iron, copper, lead and zinc, forests 
of soft and hard wood, quarries, clays of all kinds, 
tan-bark, flax and other raw materials exist in its 
territory in addition to the vast agricultural 
resources. 

A number of new factories have been induced 
to locate—largely through the instrumentality of 
this company—at towns onits lines. The central 
position of the States traversed by the Chicago, 
Milwaukee & St. Paul Railway, makes it possible 
to command all the markets of the United States. 
The trend of manufacturing is Westward. Noth. 
ing should delay enterprising manufacturers 
from imvestigating. Confidential inquiries are 
treated as such. The information furnished a 


| 
| ing Engineers. 


December 29, 1898 


y! 


Just Rea 


| SECOND EDITION 


| OF 


HANDBUOK 


CONTAINING 


Chemical and Metallurgical 
| 


Tables, Formulas and Infor- 
mation for the use of Chem- 


ists, Metaliurgists and Min- 


BY 


J. H. CREMER, M.E., 


G. A. BICKNELL, M. S. 


In the preparation of the second edition of our 
Handbook, the geners! plan of the first edition 
has been followed, viz , to present in concise form 
such data and information as are useful to the 
chemist and metallurgist. Several tables of the 
first edition, which were of somewhat limited 
use, have been omitted, while more than one hun- 
dred pages of new matter have been added 

The methods for analysis of iron o-e, iron and 
steel and for assaying have been given briefly, 
but perhaps as much in detail as is consistent 
with the general scope of the book. Several 
changes and additions to the Specific Gravity 
tables have been made by adoption of later and 
more accurate values 

In the notes on blast furnace practice have been 
outlined the more important theoretical and prac 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
iron. , 

The hygrometric tab'e gives the necessary in- 
formation for cetermining the amount of mois. 
ture in air, a subject whose importance in metal. 
lurgical operations is being more fully recognized 
at present than heretofore. This table is new 
and is based on the most accurate data available 
at the present time 

The tables of weights and measures, United 
States and foreign, bave been very much ampli- 
fied, and the conversion tables for United States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 
based on the legal standard for this country. 

Numerous miscellaneous tables have been 
added, which, it is hoped, will be found of value 








particular industry is reliable. 
Address LUIS JACKSON, 


Industrial Commissioner, C., M. & St. P. — 





425 Old Colony Bidg., Cmicaco, ILL. 


Seal Morocco, - - $3.00 


Sent postpaid on receipt of price 
by 


The Iron Trade Review Co., 


CHICAGO, CLEVELAND, PITTSBURG. 





























22 THE IRON TRADE REVIEW. December 29, 1898 


MOUNT SAVAGE FIRE BRICK. 


UWNION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


“ «GOVERNMENT ¢# STANDARD. % 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
‘The First Manufactory of ite Kind in the U. S. 
Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Ferguson Block, Pittsburpn Pa., 
Stowe, Fuller & Co., 249 Arcade, Cleveland, Ohio. 


OTIS “OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Stee! Car Axles 
and Forgings of all kinds. 
Steel Castings from 100 to 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Conestoga Ruilding, EDWARD E. ERIKSON, PITTSBURG, PA. | 


Regenerative Gas Furnaces and Water Seal Gas Producers. 











Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bide 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bidg. 
MONTREAL, Homer Taylor. 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 














The AB C of Iron, Now $!. 

















Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 2 aa aa NO SMOKE. 
automatic devices that reduce the number of employes from taking the place of several smaller ones. The blast. pipe 
14 to 5 0n each machine. The first furnace of the kind is in measures 108 inches. 
operation. It is reported that Manager Geo. L. Carter, of Dora Fur- 
The largest foreign contract for rails yet closed in this coun- nace, Pulaski, Va., has purchased the furnace at West Rad- 
try has been taken by the Maryland Steel Co., for the Trans- ford [presumably the Radford-Crane Furnace]. There are 
Siberian Road—8o,000 tons to be delivered at Vladivostock, reports, also, that other furnace property and ore supplies have 
in the next two years. The rails will be rolled at the Spar been acquired. 
row's Point plant. The Totten & Hogg Iron & Steel Foundry Co., Pittsburg, 
The working force in the Michigan Malleable Iron Works, manufacturer of rolling mill engines and rolling mill ma- 
at Delray, Detroit, will be increased to 800 men Jan. 1. chinery, is equipping an annaeling furnace for Singer, Nimick 
At Pottstown, Pa., the Glasgow Iron Co., lessees of the & Co., Pittsburg, with Freeman's patent furnace charger 
lower works of the Pottstown Iron Co., has made a proposi- The Meehan Boiler & Construction Co., Lowellville, O., has 
tion to the employes of the 112-inch mill to start iton a steel the contract for repairing al] the iron work for the Andrews 
order, providing they accept a reduction of °5 per cent. It Bros. Co.'s blast furnace at Haselton, O 
will probably be done, this department having run but a The Springfield Engine Stop Co., Springfield, Mass., 
month in four years. manufactures the Corliss electric engine stop. It consists of 
The Ohio Falls Car Mfg. Co., Jeffersonville, Ind., has 1,800 three parts: a cylinder, which is attached to the governor- 
to 2,000 men at work and 1,000 cars under construction. Ord- column; a valve for admitting steam to the cylinder, with an 
ers ahead will run the plant unti! June. electro-magnet for releasing the valve, which may be placed 
H. A. Marting, E. J. Bird, Jr., and Col. Gray, of Ironton, in any convenient place; and the speed limit. It is intended 
O., have an option on the Etna Furnace, at Ironton, O., and that the speed limit operate either in case of an unsafe in- 
are trying to form a company to lease and operate it. crease of speed, or of an accident happening to any part of 
Milwaukee papers print the report, as yet not officially con- the engine. 
firmed, that the Illinois Steel Co. will add to its Bay View The Philadelphia Enquirer says. ‘In order to provide 
plant a steel works. additional working capital and place its finances in an easy 
The Ohio Steel Co.’s plant, at Youngstown, O., which has condition the Cramp Ship Building Co. proposes to issue 
been in almost continuous operation for two years, will close $1,500,000 5 per cent 30-year first mortgage bonds, and the 
down in the holidays for repairs. stockholders will vote upon the question of ratification on 
Experiments have been made at Rusk, Texas, at the Al- February 21, There is to be a sinking fund of $25,000 a year, 
calde Furnace, operated by the State, in the penitentiary, in and the entire issue can be drawn for payment at 110 at any 
the use of lignite as fuel, instead of charcoal. time. The proceeds will be used to pay off $537,000 of ex- 
The Case Mfg. Co., Columbus, O., has lately shipped a isting mortgage bonds, and about $500,000 of floating debt, 
large rope crane to the Aetna-Standard Iron & Steel Co., the balance being used for working capital. Since 1890 the 
Bridgeport, O., and expects soon to ship the 60-ton electric company has taken large sums from earnings for additional 
traveling crane ordered by the Burgess Steel & Iron Co., property. The J. P. Morris plant cost $620,243, additional 
q Portsmouth, O. real estate cost $365,221, new tools were purchased at a cost 
The Bass Foundry & Machine Co., Ft. Wayne, Ind., has of $1,187,433. and the bonds were paid off and cancelled to 
1 been awarded the contract for equipping a large boiler plant the amount of $190,000. These items make a total of over 
1 for the Anderson, Ind., wire nail plant. The contract calls $2. 300, 000. 


° ‘ is he " inneer ing > r Y. ; Hourineg tr ] ’ 
for eight boilers of 150 h. p. each. , — Pione : ning & Mfg Co. is hguring on tracks from 
; “wk ¥ - its furnace at 10mas, Ala., to its new coal mines at Sayre- 
A mammoth blow vine is being ins : > Bes- I ‘ 
Hi oe being installed in the Bes ton, near North Birmingham. A crusher, coal chute, trestle 
semer department of the Edgar Thomson works at Braddock, and washer will be built near the mines. 
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U. BAIRD MACHINERY CO., 


3-125 Water St., PITTSBURC, PA., '24-!26 First Ave. 
Machine Tools and Supplies, ‘tiie. ¢ 


aeeees aS 


SMM ~$3S A Soy Small Seamless Brass 


Pp & B Founders and 
Finishers. 


Ruberoid 
“ anon PLATING —— 1-32 to 1-2 inch in diameter—any gauge. 
Roofi ng SEND FOR QUOTATIONS 


CHAS. L. BASTIAN MFG. CO., | W™.S. SPOFFORD & SON, 
For covering buildings 


Providence, R.1!., U.S.A 
exposed to severe condi- 


tions, such as machine 
shops, foundries, etc. No 
paper to tear. N 
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Franklin and Illinois Sts. . , . 
Advertise in The Iron Trade Review. 


Chicago. It will pay you. 


PUNCHES AND SHEARS 


OF ALL KINDS 


MANUFACTURED BY 





No tar to 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt 
Not affected by acids, al 
kalies, coal-gas, s'eam, oil, 
grease or by great heat. 
Waterproof. Durable. 
Easily laid. . 


Write for samples 
and prices 


THE STANDARD PAINT COMPANY 


SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenues 


STUMNUDUNANANUUOUUUUHNNOOOUOUOOUUEEOOOOAUOUUUUN Te 


McDOWELL-——! 


SEMI-STEEL Pays special attention to 


. - 
PROCESS | iron ore, blast furnace, 
Cupola metal.) Government tests 36,000 to| rolling mill, foundry and 
49,000 tens. strength. machine shop interests. 


HANSON McDOWELL, Per year $3.00. 
1522 Monadnock. Chteage. | 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


Send for catalogue. 


aTllill 











IUUEVACUUEUELAOEUEOEAUOEUEOOOEOEESCOUAEEOEAAUEUECURDEUOUOEOEUOD CUGUEUEEEUEDEDAEOEATOEDEGUEDOEEEUEUEEOOUEUSEUEUEUEOCUETDCUEUEUEDUCUEDECUEUUELOD ORG OEY EUEGUEOENOD ERE cueoedeaeN soe coeds edad iene tee 


SHENANCO VALLEY STEEL CO., New Castle, Pa., 


———— MANUFACTURERS OF 
Bessemer Pig Iron, Steel Billets, Blooms, Black Plate, Tin Plate, 


Tin Plate Bars, Wire Rods, Market Wire and Wire Nails. 
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The panies & Reed Mfg. Co. has bought a foundry at Alls- HOLIDAY EXCURSIONS. 
ton, Boston, formerly a car-wheel ee and idle for a year. - 
a Special Rates via Pennsylvania Lines for Christmas and 





EAST VIA WASHINGTON. New Year. 
Owing to Christmas and New Year falling on Sunday, and 
New Arrangement for Passengers via Pennsylvania the observance of those holidays to occur on Monday as a 
Lines. ; 


rule, the annual custom of the Pennsylvania Lines to grant 
On and after Christmas, 1898, the Pennsylvania Lines will 


sell tickets to Philadelpia and New York via Washington, 
D. C., at the same fares as apply over the direct lines of the 


special rates will this season cover two extra days. Excur- 


sion tickets may be obtained over these lines December 23 


24, 25, 26, 30 and 31, 1898, and January 1 and 2, 1899 Tickets 


Per lve System and allow ro days’ stop-over at the Na- 
insylvania System and , oN I . for adults will not be sold at pais! rate than 25 cents, nor for 
tional Capit *or particulars, apply to nearest ticket agent : on ' : 
ital. For arti , PPS pee > children at less than 15 cents. Thereturn limit on tickets sold 

of the Pennsylvania Lines. rp 
he Pennsylvania acs at special rates on the above dates will be Tuesday, January 





3, 1899. For special information about rates, time of trains 
TEN DAYS AT WASHINGTON. , 


etc., please apply to nearest Ticket Agent of the Pennsy). 





Tickets via Pennsylvania Lines Good for Stop-Over at vania Lines. 
National Capital. ——— 

Tickets to Philadelphia and New York via Washington and Holiday Rates C. T. & V. R. R. 
good for 10 days’ stop-over at the National Capital may be Low rates Dec. 23, 24, 25, 26, 30, 31 and Jan. 1 and 2 
obtained over Pennsylvania Lines at the same fare as tickets Tickets good returning to Jai 1899. inclusive. City ke 
sold to Phitadelphia and New York over the direct lines of office, 241 Superior Street, Cleveland. Depot 1 et office, at 
the Pennsylvania System. For special information, apply to foot of South Water and Champlain Street Cleveland 
nearest ticket agent of the Pennsylvania Lines. Terminal & Valley Railroad. 
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FOR SALE 


CHEAP! 


A SET OF PATENT 


Fire Extinguishers 


Fire Pails, 


a BRAND NEW . “oS 


(Can be used in any factory, office 
Address 


for prices, 











or building. 


care of The Iron Trade Review, 
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CLEVELAND, 0, 








Molders’ Text Book, 


Being Part II of American Foundry 
Practice, giving the best methods and 
rules for obtaining good castings, with 
detailed description for making molds, 
A thoroughly practical book that 
should pe in the bands of every mold- 
er. By Thomas D. West. 460 pages; 
8 REESE > Se ae eee eee .---. $2.50 


Sent, postpaid on receipt of price, by 


The Iron Trade Review Co., 


PITTSBURG. 
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‘‘It is true 
that advertising 
will not | 
put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.”’ 


Some Essential Oils for Adverts 





Persistence 
In Advertising 


Is one of the requisites of satis 
factory results. In the expansion | 
of business which is now noticeable | 

| 
| 


‘ nersistent publicity. | n 


the rewards 


< 





IRON TRADE REVIEW. 


Just Ready! 


Tables, 
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SECOND EDITION 


|} 


Chemical and Metallurgical 


HANDBOOK 


CONTAINING 


Formulas and _ Infor- 
mation for the use of Chem- 
ists, Metallurgists and Min- 
ing Engineers 


J. H. CREMER, M. E., 


, : ha ICKNE 
in every section of the country, | » A. BICKNELL, M.S 
| , P = 
advertisers who have made them. | 
selves regularly prominent in the} 
, . ’ . 7 -_ | In the preparation of the second edition of our 
as » years w ) ap 
past two year ill be first to reay Mandbook, the geners! plan of the first editien 


as been followed, viz., to present in concise form 


j information as are useful to the 


uch data and 
hemist and metallurgist Several tables of the 


irst edition, which were of somewhat limited 





LOCATIONS FOR (sve ccs nite wie more tan onehan 
dr ~ ages of new matter have been added 

INDUSTRIES | rhe methods for analysis of ron ore, iron and 

. . Is te for assaying have been given briefly, 

Che name of the Chicago, Milwaukee & St. Paul | but perhaps as much in deta as is consistent 

Railway has long been indentified with practical iS wit the general scope f the k Several 

measures for the general upbuilding of its terri- changes and additions to the Specific Gravity 

tory and the promotion of its commerce, hence Sana s have been made y adoption of later and 


nanufacturers have an assurance that they will 
find themselves at home on the company’s lines 





more ac« 


irate values 


1? a | 


In the notes on is irna ractice have been 


The Chicago, Milwaukee & St. Paul Railway | outlined the more important theoretical and prac- 
Company owns and operates 6,154 miles (9,90c | tical points, whic t is hoy will be of some 
kilometers) of railway, exclusive of second track, | service to those interesté n the manufacture of 
connecting track or sidings. The eight States | iron 
traversed by the lines of the company, Illinois The hygrometric table gives the necessary in- 
Wisconsin, Northern Michigan, lows, Missouri, | formation for cetermining the an nt of mois, 
Minnesota, South Dakota, and North Dakota, / tureina subject whose importance in metal, 
possess, in addition to the advantages of raw | I: al sis f y recognized 
material and proximity to markets, that which | at esent than heretofore This table is new 
is the prime factor in the industrial success of a | and is bas 1 tl ! t irate data available 
territory—a people who torm one live and thriving | at the pre ! 
community of business men, in whose midst it is rhe t es of weights ar measures, United 
safe and profitable to settle. Many towns on the/ States and foreign, have been very much ampli- 
line are prepared to treat very favurably with | fied it nversion es I ted States 
manufacturers who would locate in their vicinity 1d met weight eas f the U.S. Coast 

Mines of coal, iron, copper, lead and zinc, forests | and Ge Survey it € the atter being 
of soft and hard wood, quarries, clays of all kinds, | based he leg i Ss ct try 
tan-bark, flax and other raw materials exist in its Num miscellaneot been 
territory in addition to the vast agricultural | added, which, it " found of value 
resources 

A number of new factories have been induced 
to locate—largely through the instrumentality of 
this company—at towns onits lines. The central Seal Morocco. ~ - $3.00 


position of the States traversed by the Chicago, 
Milwaukee & St. Paul Railway, makes it possible 
to command all the markets of the United States 
The trend of manufacturing is Westward. Noth 
ing should delay enterprising manufacturers 
from investigating Confidential inquiries are 
treated as such. The information furnished a 
particular industry is reliable. 
Address LUIS JACKSON, 


Industrial Commissioner, C., M. & St. P. R’y., 


425 Old Colony Blidg., Cuicaco, ILL. 


i}CHICAGO, CLEVELAND; 


Sent postpaid on receipt of price 


hy 


The Iron Trade Review Co., 


PITTSBURG. 
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m THE STURTEVANT 
) BLOWER SYSTEM 


— OF a 


HEATING AND VENTILATION 


— e- And Thee STURTEVANT BLOWERS, FANS, HEATERS, 
ne ENCINES and APPURTENANCES 

















* 


Are described in 


Special School- 
General Treatise, House Heating, 
Catalogue No. 84, Catalogue No 83, 


170 Pages, 75 Pages. 
, Catalogue No. 66, 


For Textile Mills 


On Heating and 


Ventilation. =——" == 





” WE ISSUE 25 DIFFERENT CATALOGUES DESCRIBING THE 
SSN APPLICATION OF STURTEVANT BLOWERS. 


=, B. F. STURTEVANT CO., 








Works, BOSTON, MASS., U.S. A. 


BRANCH STORES: 
34 Oliver Street, BOSTON, MASS. 
131 Liberty Street, NEW YORK, N. Y. 
135 North Third Street, PHILADELPHIA, PA. 
16 South Canal Street, CHICAGO, LLL. 
Special Agents for Northern Ohio, 
E. H. JONES & CO., 





nl@) nde) > 
FMERY AND CORUNDUM 
- WHEELS - 


SEND FOR CATALOGUE. 


NORTON .FMERY WHEEL (oO. 
\\helate ESTER, MASS. 


COMPLETE STOCK WHEELS. MACHINERY. Sptie.tscetc.ce 
CHICACO: 25 So. Canal St. Telephone, Main 3654. 











. Machines for Working Sheet Metal 


aa BSCS Pures \ 
F Patent Gan Shears. 


My 
ZO 
General Purpose Punch and Shear—seven sizes. 





General Purvose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu 
facturing industries. 

Address 


Ls ==» BERTSCH & CO.. Cambridge City, Ind. 
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A New Type 
Locomotive ~—= 


Would be one with all the parts cast and put together without ma- 


_—\- \/ 
Bip yoy 
4 } 


" Ws 
Ya Wlbip 
\ > a 


y chine finish; possibly it might be made to run, and some folks 
} — 


% vay ,petl 
P * , 
mil «fn 


ry might say it is good enough. Does any mechanic question the 
advantage and economy of a well finished one? Cut gears have 
the same relative advantage over cast teeth. 
R. OD. NUTTALL COMPANY, 
--- Gear Cutters, --- 


Allegheny, Pa. 

















THE HOOVEN, OWENS & RENTSCHLER CO., Hamilton, 0. 


Hamilton Corliss Engines. 
Engines for Rolling Mills 
Electric Railways and 
Electric Light. 








Engines of all Sizes and 
for all purposes. 





46 South Cana! St., CuIcaco. 
and 41 Cortla.dt St., New Yor. 
ewis Block, PITTSBURGH, Pa. 
Room A, Laclede Building, St. Louris, Mo. 
Cc Cc. MOORE & CO., Saw FRANCISCO, Cal 
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| B F 9 Co's LATEST AND BEST. Selling Agents 
| ’ «Me = 
FOR 
I Brass Founders 
Flasks cre 
| THE 
are 8. Obermayer Ce. 
; Cine ti 
| All Right and Coleone 
“és J. W. Paxson Co. 
| Are Prices. Philadelphia, 
“| 
Send fi cata- Patent No. 580,205. . 7 
logue if leaner : ; J. 8. McCormick Co. 
ested. BE SURE YOU GET TME RIB Pittsburgh,Pa 


BRASS FOUNDERS’ SUPPLY CO., Newark, N. J. 


BRASS Fruiters / 1 RIAN & co 
| 





es-742 West Monroe St., Chicago. 
‘Best Bronze, Brass and Aluminum Castings on Short Notice. 





Brass and Bronze CASTINGS. 


WILLIAM HOLLAND, 60 So. Canal St., Chicago. 


Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 


There is a vast deal in familiarity with the type and phrase in which a manu- 


ree 
ag , 
wy: ¢'7 
COT) 


Aluminum, 


facturer makes himself known to the advertisement reader, just as the personal 





A z z i Z x 3 % % z s F Z i acquaintance of his traveling salesman gets him a hearing when a strange face 
ery 5 rPrPprprerr?? ® | anda strange voice are bowed out with a ‘‘ busy day’s”’ courtesies. 


a 


Larger paid circulation and The best advertisers, the most successful advertisers, the advertisers who 
larger list of advertising patrons 
than ever in its history. These 
THE IRON TRADE REVIEW now This is a case in which familiarity breeds business. 
has. Advertising in it pays. 


get returns, are those who keep everlastingly at it. 
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Our Riveting Machines 


Heading Over Rivets 
in Four (4) to Eight 
(8) Seconds Time, 


striking from 400 to 1,200 


blows per minute, 

are particularly adapted to 
manufacturing. 

Some of the large 
manufacturers sre using 
over forty (40) of these 

machines. 
Prices range from $90.00 up 


Write for catalogues, 





price lists, ete., 


Riveting Machine sending samples of work. 


JOHN ADT & SON. 
F. B. Shuster, Prop. 
NEW HAVEN, CONN. 


BUILDERS OF 


Roll any Rotary Wire-Straighteners, Automatic 
Wire-Straightening and Cutting Machinery, Rivet- 
ing Machines, Special Automatic Machinery, Etc. 





Susuccovecencnncencedceccenscenceccedcedcen avescencedvenendoats 
{ OUR 
SPECIALTY 


is making 


WIRE 


AND 


“/ 7% / Sheet Metal 
ve AUTOMATIC MACHINERY, 


A. H. NILSON MACHINE co., 


Bridgeport, Conn. 


Presses, Dis, 


AND OTHER TOOLS 


FOR 


Electrical, Bicycle, 


AND OTHER 
Sheet Metal Work. 


300 Sizes and Kinds of Presses. 


Get Our Dlustrated Catalog. 


Ferracute Machine co. 


BRIDGETON. N. J. 


| | MACHINERY ‘its ria WIRE 





| eenaseenee~peseuaareasraaamman ames 


Tn 











By Compression or Cold Swaging 
Especi “ye! adapted to Pointing Ware 





Rods and Wire Sor Drawing. For me 
chines or information, addresr, 


S. W. GOODY EAR. 


Waterbury, Conn 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws 
Send for Catalogue 


SKINNER CHUCK CO. 
New Britain, Conn. | 
Chas. H. Sateré Gn. 10 N. Canal St., Chicago, 111. ' 
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Water, Gas and Steam Fitters’ Tools. 


“ ARMSTRONG” 


ADJUSTABLE STOCKS AND DIES, 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


Improved Pipe Threading and Cutting-off Machines, 


Our No. O machine is designed for threading the smallet 
sizes of sipe—iron or brass—also bolts Has two speeds 
y one for pipe %to1in., the other for pipe 1X to 2in. inclusive 


The Armstrong Mfg. Co., 


BRIDGEPORT, CONN. 


New York Office, 139 Center 8t, 





No. O Threading Machine. 
Power Attachment. 


a@@” Our catalogue will interest you. 


Leviathan Belting. 


Tested under the hardest possible conditions and 
proved by years of service to be the best belt 


For Heavy Driving of All Kinds. 


Proof against Heat, Steam and Water. 
Strength, Durability, and Traction Power Unequalied. 





SOLE MANUFACTURERS, 


MAIN BELTING CoO. 


1219-1235 CARPENTER St., PHILADELPHIA 
55 and 57 MARKET St., CHICAGO. 
120 PEARL Sr., BOSTON 


Send for Price Lists and Samples 


RAWHIDE BELTING 


Amada IKaace LTacather. 


ALSO 














Rawhide Rope, Pinions, Picker Leather, 
Halters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS HYDRAULIC RAWHIDE PACKING. 


CHICAGO RAWHIDE MFG. CO., 75-77 Ohio St., CHICAGO, ILL 


No. O Radials. 
Machine with Swiveling and Round Table. 


This Drill possessses every means for rapid opera 
tions and great results. The back gears are directly 
on the spindle and are thrown in and out while Machine 
isrunning. The tables are extra long, supported by 
an outside brace to prevent chatter. The Machine is 
complete with Automatic Stop, Quick Return, Power 
Feed, etc. 








Further information from 


BICKFORD DRILL & TOOL CO, 


105 Pike Street, CINCINNATI, OHIO, U.S.A. 








Pe a eon. t BRAINARD MILLING MACHINES. 


Factory and Mill Supplies. $) Standard, Universai 
SERVICE an ain. 
) QUICK SERV é aan 
) LONG FEED MILLING 
¢ Cleveland Tool & Supply Co., MACHINES. 


CLEVELAND, OHIO 


cw_nrees Brainard Milling 


Machine Co. 


160 Oliver St BOSTON 
12 So. Canal St., CHICAGO 
77 St.Clair St., CLEVELAND 





RECEIVERS’ SALE OF WELDLES 
STEEL TUBING, MADE UNDER THE 
KELLOCC PATENTS. STOCK LIST 
AND PRICES FURNISHED UPON 








APPLICATION. 
E. D. NICKERSON, : 
Receiver, Findiay, O.| die, that are to the point and 


Advertisements that are stud- 





'that are frequently changed 


Molders’ Text Book, Price $2.80. | bring best results, 


as ae 








— 
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SHEET 


al ID fy: 
BLACK PLATE hers Jajq SPECIAL 
ght Rails, Bi k, Pai d, 
BARS. Neinkons, LI/LLEN = Retcantsee Ss H E E TS 2 
All Sizes of Channels. heets, Plain . 
Anel s, and Formed. — Tin and 
Corrugated ,— 


MERCHANT Tees & T P| 
BAR. tom WMURMG Ie atoraaee 


ROOFING. In All Crades. 


AETNA-STANDARD IRON & STEEL CO., Bridgeport, O. 


THR BOURNE-FULLER 00., US THE CENTER BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 


“HONESTY IS THE BEST POLICY.” TO MAKE GOOD CAST. 
- INGS, USE THE BEST IRONS. 

Pig and Bar Iron, 

CLEVELAND, . OHIO. 
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CLINTON AND HECTOR 


Inspected Foundry Irons 
——FOR 


SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 


MANUFACTURED BY 








Ozglebay, Norton & Co.,| 294 
LAKE SUPERIOR IRON ORES. ’ . 





— AGENTS — yor 
The Spanish-American Iron Co., CLINTON IRON & STEEL CO. 
Santiago, Cuba. : : 
eatiieeiian PHILADELPHIA, | FURNACES : Pittsburgh, Pa. NEW YORK OFFICE: No. 15 Cortlandt St. 








CLEVELAND ROLLINC MILL CO., 


CLEVELAND, - OHIO, 
5 5 : ——MANUFACTURERS OF— 
BESSEMER AND OPEN-HEARTH STEEL, 
™~ 


oe Blooms, Billets, and Slabs, Steel Rails, Stee] Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 




















IRON ORE, LAKE SUPERIOR CONSOLIDATED IRON MINES. 
PIG IRON AND COAL. F714 GRADE MISSABE ORES. 


OCLEBAY, NORTON & CO., Sales Agents - Cleveland, Ohio. 


HORUQADUAQOUUNHOQUUOGADOGOOUOEOOOUOOGUOOGOOUOOUEHI EA. DELANO 
McKEEFREY & C0,, 50 to 52 So. Clinton St., iene. 
: SHAFTING, PULLEYS & HANGERS. 


PIG IRON, 
COAL AND COKE. A Large Stock Constantly on Hand. 


mm “METALLURGY OF CAST IRON” ue 


THE OHIO STEEL COMPANY, 


MANUFACTURERS OF 























By TuHos. D. WEST; 107 engravings, 583 pages. Just issued. 


Steel Rails Billets A valuable work to Founder, Molder, Draughtsman, Designer 
J } 

Sheet and Tin Plate Bars, Technical School Specialist. Chemistry of Iron; cheaping 

YOUNCSTOWN, OHIO. of mixtures; the effect of the metalloids in changing the grade 

LEAD of iron; latest improvements in cupola construction and 

1000 PENCILS practice—all are fully covered. Price $3. Sent postpaid on 

with your name and address stamped on each in ej iC » = > Ir TT» » RPomon ne P ° 

pith yo Ajuminum, FOK LESS money than you receipt of price, by Zhe Jron Trade Review Co., Cleveland, O; 

can buy the same QUANTITY of your stationer i-—. «ee 

Write or quotations, and send 10 cents for sam- 1522 Monadnock Block, Chicago, Ill. 


ples or 30 cents in two-cent stamps for set of sam- 
_— ESTERN PENCIL COMPANY, . - 64 . - 
— : James M. Swank, author of“ Iron in All Ages,” and 


F. L. Shafer, Sole Agt. 334 Dearborn St., Chicago. 
editor of the Bulletin of The American Iron & Steel Asso- 








SOFT. FLUID. CLEAN. 
Silicon 12%, 10%, 9%, 6%, 4¢ analysis guaranteed. ciation, in reviewing “‘ Metallurgy of Cast Iron,” says it is, 
High in i i Low F , ° : 
mangancee. O1EX Pig Iron. in sciphur ‘One of the most valuable publications relating to the manu- 
Hickman, Wi'liams & Co. ; na ct} : ‘ es eve » “le 
ae Peat analy ’ facture of iron castings, that has ever, to our knowledge 
CuHIcaco, 1138 The Rookery. Telephone Main 82, been issued in this or any other country ” 


LOUISVILLE, Kenyon Building. 








An old market woman used to buy her eggs for 10 cents a dozen 
and sell them for 9 cents a dozen. 

“ But how on earth can you make anything that way?” she was asked 

“Sure, by doin’ a ver-r-ry large business.” , 

I am afraid some men are running their foundries on a similar 
losing plan. 

They lose more money buying supplies than they make as profit 
on their castings. 

As it is, the margin of profit in the foundry business is small enough 

It is hard enough and takes enough wear and tear on the brain and 
nerve to make it pav. : 

You want evervthing you can get out of your business. 

I am offering you good mouey saved in buying for and equipping | 





























your foundry. There are good, logical, convincing reasons why I can 
sell you cheaper than anyone else. All I want is a chance to come into 
1S for competition : : , 
Fee - I sell everything for the foundry. Just now Molding Sand claims 
SALE attention, for this is the time of year when it is in the right condition 
9¢a 03 toship. Another thing of importance is my stock of Plumbago and Talc. 
; It is worthy of attention It’s the pure quill. In these days of adulter- 
‘x ation, misrepresentation, etc.,a good, genuine article is an article of 
U_.._....Js economy. If you don’t believe this, let me send you samples. 
— F. B. STEVENS, Cor. Griswold and Atwater Sts., DETROIT, MICH. 





oh BOF TRO. “Metallurgy of Cast Iron,” 


A book for foundrymen. It is a . * j . 
3 r ‘ . : ,y THos. D. WEST; 107 engravings, 583 pages. Just issued. A valuable 
issued in cloth binding, and gives 7 z : Outta 
work to Founder, Molder, Draughtsman, Designer, Technical School 
much valuable matter on how to So ae a : ' 
R Specialist. Chemistry of Iron; cheaping of mixtures; the effect of the 
reduec cost of mixtures, and on al ' : ‘ ; 
1; 7 ; 2 f nici metalloids in changing the grade of iron; latest improvements in cupola 
ading and numbering OI pig iron. , , : 
gra 5 § S PIs construction and practice—all are fully covered. Price $3. Sent post- 
2 "TE ef NGS: Whi: is ‘ : , , : 
CHAPTER HEADINGS [ron—What is paid on receipt of price, by Zhe /ron Trade Review Co., Cleveland, Ohio; 


it? Pig Iron. Constituents of Iron. a 

Numbering of Pig Iron. Grading of Iron. 1522 Monadnock Block, Chicago, Ill. 

How to reduce cost of mixture. Steel | James M. Swank, author of “Iron in All Ages,” and editor of the 

Physical Properties of Metals Defined, Bulletin of The American Iron & Steel Association, in reviewing “ Metal- 

Statistics. Early History and Manufact- lurgy of Cast Iron,” says it is “‘One of the most valuable publications ° 
ure of Iron. relating to the manufacture of iron castings, that has ever, to our 


knowledge, been issued in this or any other country.” 


Former Price, $2.00. NOW $1.00. 





Sent postpaid on receipt cf price by 


The tron Trade Review Co., ‘The Tron Trade Review tose ‘wiistto'sit toms 


to machine shop and foun 








ries. 
CHICAGO CLEVELAND PITTSBURG 

HEBER WELLS, Mines OT prospects operated on contract to purchase, or 

+ under lease on fixed royalty or percentage 
Pattern Letters. J. M. ALLEN, President. loaned, mines, MINING somenuien coneine ee 
For Iron and Brass Castings experted, fnanced and managed; MINES, prospects, mineral 
Various Sizes and Styles , y ine. PD lands, mining securities, contracts, bonds, stocks, leases and 
169 willl St N York WM. BS. FRANKLIN, Vice-President options bought and sold or negotiated; RXAMINE mines, pros 
am oe ew or pects and mineral lands as to their valuc, method of working 

| — a - . aud ocoudition of their Utes Asaay and chemical ¢ 

ESTABLISHED 18s4 F. B. ALLEN, Second Vice-President. ule a aa 


EDW NW. BREITUNG, Marquette, Mich.. U.S.A. 


PETER 6 ERLACH & CO ‘en ]. B. PIERCE, Secretary and Treas, wu eden aD 0 Cees ee 


MoNiel's, A B C Universal Commercial. 


MAKERS OF 
Saws, Tools and Machinery 


Office and Warerooms, 25 Columbus 8t 
Factories on Columbus, Winter and Leonard si- 


Cleveland. Ohio. U. S.A 


B CLEVELAND 
BUFFALO — 
“While yea Sicep.” 


UBPARALLELED MIGHTSERVICE. KEW STEAMERS 
“Crrv oF BUFFALC” 
ci id 
“ ciry oF Enic,”* 


dota tegether being without Geub4, Im all BURWELL & BRIGGS, General Agents, 32 and 43 
reeree the finest and fastest that ere run Clark Bldg., 208 Superior St., Cleveland, O 
in the pobibe ma 


tef the tra TH AR Blake Pattern, 
teres veling E F REL Ore and Rock 
| C. A. BURWELL, Chief Inspector, 32 and 33 Clark 


a Cane, Bidg., 208 Superior St., Cleveland, O a C RU S r4 ER. 


Leave Cleveland § P.M. Arrive Buftate 6A J. E. WOLCOTT, Special Agent, 32 and 33 Clark STANDARD OF THE WORLD. 


| ~ Cleveland 6 . Bidg., 208 Superior St., Cleveland, O Farrel Foundry and Machine Co 
*% 
OS NYRA4 CTAMDARD Yrete EARLE ©. BACON, Engineer, 


for all Bastera and Canadian te. Ask | Havemever Bida., NEW YORK. 
ket agent tickets via O. & B. Line. A large and growing circulation among 
nd four cents for Ulustrated pale. 


FALLS EVGA GATURDAY WIGHT. 


! 
ws. *. MERBAR, NEW i j 
Coen Pacem home, THE IRON TRADE REVIEW. mention The Iron Trade Review, 
or . 

















machine shop and foundry firms has When writing to advertisers please 
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LIDGERWOOD 













THE 
READING E 
STANDARD ‘MOISTING ENGINES 
BLOCK. Are built to Gauge on the Duplicate Part System. 
PATENTED, QUICK DELIVERY ASSURED. 


This is the latest 
addition to our line 
of Chain Blocks. It 
is high in efficien- 
cy, has an adjust- 
able automatic 
brake sustaining 
the load at any 

oint of the lift, 


STAN DARD For Quality and Duty, 


FOR BUILDING PURPOSES, PILE DRIVING, 
EXCAVATING, ETC. 


LIDCERWOOD MFC. Co., 


96 LIBERTY STREET, NEW YORK. 









ote and lowers e 
rapidly, and being . Chicago Cleveland Philadeiph 
. : , i 
light and compact, ’ Portland, Ore. Boston, New Orleans 


can easily be taken | 
from place to place, 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks., 


Reading, Pa. | 








THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Dredges, Steam Shovels, Excavating Machinery, Steam ang 
Electric and Locomotive Cranes, Centrifugal Pumps, with 
Simple, Compound or Triple Expansion Engines, "ile Drivers, 
= Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAOKEE, Wis. 

rant aoe portable, cheap | 

and durable rope saad Ar NK a S. H. Stupaket's TWIST DRILL CASES, 

block that will lock without fail, = EL } 

hanging straight, aeewe, s 8 re 

lying flat, or at any angle. a - eh" : 
Elevators and fe 

Conveyors, 


Malleable Buckets, Steel 
Ash Cars, Shafting, Pul- 
| soz. — oe) 


| Link-Belt Machinery Co, 


Engineers, Founders, 
Machinists. .. 
CHICAGO, U.S. A. 


Link-Belt Engineering Co. 
Phila. and New York. 





THE BURR PATENT 











Kuns as freely as an ordinary 
rope tackle block. Holds more | 
securely than a chain block. 
Locks instantly and does not | 
cut the rope. Allows the load 
to be lowered safely and slowly, 
the operator using only one 
hand. Can not stick nor jam 
when the load is to be lowered. 











“I have tested the Burr Self- 
locking Steel Tackle Block and 
find it the most practical, quick 
and reliable safety-lift I know 
of.”’ J. C. DEBEs, 

Sup’t of the C. & G. Cooper 
Co., Mt. Vernon, O. 























Adopted by the Penna. R. R. Co. 
Send for descriptive circulars Combines Drill Case and Drill Gauge. Is handy 
and prices. - and neat in appearance Occupies tre smallest 
‘é ssible s can be carried in the ocket 
THE BURR MFC. CO., Metallurgy of Cast Iron, possible space. can be carried in, the pocket 
823 Society for Savings Bldg., ing drills are detected at a glance No hunting 
Price $3. for certain sizes of drills 


Cleveland, 0., U. S.A. 
VULCAN MFG CO., Ltd, Pittsburg, Pa. Station D. 


"coe gpg pee inate alata 
BILLET AND SLAB CONVEYORS, 


commeianienaain BAR IRON CONVEYORS, 
and erected with MECHANICAL ROSHES. 


guaranteed results. 


$ Labor-Saving Devices and Conveying Machinery of All Kinds. 




















HEYL & PATTERSON, Pittsbure. Pa. Office: 108 Market St. 
ee 














Be22820 
FOUR-NIGHT. BIG FOUR ROUTE ©oMS:s7.2.)5¢- °° 
Cleveland Union Station. | — — —— A HARNESS yy & 





1 
i Chain, Rope and 
, 


Web Goods, Etc 





ennsylvanialines.| = Apenco 

















' 
Foot of Bank Street. : For sale by job 
TICKET Gqeseme at Station, Euclid Av., Woodlana | TO ! bers at manufac 
and Weddell House corner. | ¢ 
THROUGH Tearwe RUN AS FOLLOWS BY CENTRAL TIME 4: . 2 turers’ prices 
*Daily. {Daily except Sunday. Indianapolis, — 
xDaily except Saturday. {Saturdays only. - 
FRoM CLEVELAND TO LEAVE ARRIVE | i, 
Pittsburgh and Bellaire............f 7:00am {12:10 pm Ci irlc innati Pp ress Cc l f p DI nas. 
Pittsb EG onthe If you want THE BEST THINGS 
P aire an 3:15 pm [25 pm 
Philadelphia and New York....* 4 =~ #11230 — Lx »suisvil le printe -d on any particular subject or ALL 
Baltimore and Washington......¢ 2:10 pm 11:30 am that is publ lished about it ever rywhere, 
Alliance and Pittsburgh........... © 2:10 pm 11:30 am AND ALL POINTS YOU CAN GET IT FROM US. Clip 
ee ny —~ 5 — 4 5:00 pm . 8:45 am pings malied daiic 
Philadelphia an ew York... II:to pm * 4:30 am ‘ » Gans 
Baltimore and Washington......*11:10 pm * 4:30 am SOUTH AND SOUTH EAST. We read practically every newspaper 
Alliance and Pittsburgh...........°11:10 pm * 4:30 am and pe riodical that is published. Busi- 
I ness men and others find our service very 

Mt. Vernon and Pan Handle Route The scenic line to |valuable to them. Rates, $1 per month 
FROM CLEVELAND TO LEAVE ARRIVE and upwards. 
Columbus and Cincinnati......... * 8:35 am * 5:40 pm WASHINGTON, via C. & O. Ry. Write for particulars. 
Indianapolis one + sitio = 8:35 — 5:40 pm | p 5 
Millersburg and Akron.. 3:15 pm f12:10 pm The direct line to ASHEVILLE, N. C. hica re lippin ureau 
Col,, Cim., Ind. & St. L... ......... X7:40 DM *7:30 am | The Chicago 88 Clipping J 

1, C, TUCKER, G.N,A., 234 Clark $t., CHICAGO, 56 Fifth Avenue, Cm1caco. 


Col., Cin., Ind. & St. L... .fIt:20 pm “*0 am 
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PERFORATED METALS, 


| 
stl /apae ANd i ih oli py. sheath onal | 


‘aij 244 THE ROBERT AITCHISON. 14 
a“ Rep me METAL CO., “* 


acto” 






ete tee ee 





BuxANCH OFFICES 


Springfield. Mase. Chicage, I. Steel Buildings, Bridges 


Chambersburg, Pa. Garner, Ia. and 


a. Poul, Mien Denver, Colo. General Structural Work, 





San Francisce, Cal. st. Louise 
Rarlington, Verment. 

72° ckaonville, Fla. 
oprertite, -- 


ba re. s Ce | 
"I 4000 \ [1 












































PITTSBURG BRIDGE COMPANY, 


PITTSBURG, PA. 








STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Root Frames and Trusses, 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFC. CO., PtTssvre, | 








Boilers, VEVUUVADAUANUAUNADUODAUOOOADOEDEAUEDAEGAUAEUOADUEUODUEL ADEE AHI 
Blast Furnaces, a. . = 
Heaters, We do all this kind of work. = 
Annealing Boxes, ALSO = 
Stand Pipes, GENERAL REPAIR WORK. = 
Converters, = 
Ladies, REEVES BROS. = 
Cupolas, = 


Alliance, Ohio. 


Plate and Sheet Iron Work. 


Persistence in Advertising —— 














7 Is one of the requisites of satisfactory results. In 
the expansion of business which is confidently 
_ expected in the United States in the very near 
ae future, advertisers who have made themselves 

regularly prominent in the past two years will be 
3 first to reap the rewards of persistent publicity. 


RIDGE 


l 


UILDING 


OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OF 


















BRIDGES Designed and 

BUILDINGS Pan 

AND ROOFS + hs on ap 
THE BERLIN IRON BRIDGE CO. 
oc ~2 EAST BERLIN, CONN ») ~~ 








SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and tron Bulidings for Rolling 
Mills, Tin Plate Plants, Steel Works. Foundries. 
Factories, Roof Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A.V. Ry., PITTSBURG, PA. 
Branch Offices: 


1214 Betz Building, Philadelphia, Pa. 
45 Broadway, New York, N. Y. 

228 Lumber Exchange, Minneapolis Minn. 
12443 Marquette Buil ing, Chicago, Til. 


movolana Shaking OUOREENS 


Special design at low prices for 
Mixing Ores, Separating Crushed 
Stone, Coal, Etc. 

Complete crushing and screening plants designed. 
A. J. BECKLEY & CO., Garwood, N. J. 

N. Y. Office: 123 Liberty St 











Eos 


Roller, Steel and Special Chains. 








CONVEYORS 
FOR BANDLING MATERIAL OF ALL KINDS. 


AeA eS 


WIRE CABLE 
CONVEYORS. 

. VPorlongend 

short distance 
conveyin a 


THE JEFFREY MFG. CO. * ven oh 
Columbus, Ohio. Se 











i for Catalogue 











’ 
if deel 














IT PAYS 


Tc advertise in the Iron Trade Review. 
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THE “CLEARFIELD” FIRE BRICE| AAnAnnUnnnni vung 








MANUFACTURED BY 
THE CLEARFIELD FIRE BRICK CO., Limited. | 
Office and Works at CLEARFIELD, PA. iS 1 h 7 p Mu AY © R 
Room 305 Ferguson Bide., Pittsburg, Pa., John Richardson. Agent. | 
Ar Ci vei ti, 0. 
“HAMMOND” and “ACME” HiC',, FIRE BRICK 2, (MDA NY =a 
MANUFACTURED BY 5 Larimer, Pa, 
REESE, HAMMOND & CO.,' [5 Mawovacrunane o» : 
BOLIVAR, PA. : 
SPECIALTIES.—Tile, Grate Settings, Stove Linings and‘Difficult Shapes to order, Cupola Blocks. Foundry Facings, 
: F bbe Supplies, 
Toe, Foundry Equipments. : 
Furnace, Mill and Special Shape Fire Brick. IMPORTERS AND REFINERS 
eS RY RLAND, ono.” East India Plumbago, Silver Leads : 
i and Graphite. 
Estimates given on complete Brass & _ n 





Foundries. Send for Catalogue Nc 


FI mg E BRICK For All Prceradbcenteniesas cca 
Purposes. 
SILICA BRICK 
CHICAGO FIRE CLAY PRODUCT CO., For Iron and Steel Furnaces, 


518 Chamber of Commerce, CHICACO, ILL. | Class Furnaces, etc. 








SPECIAL SHAPES MADE TO ORDER. 





FOUNDRY LADLES 2 | |piamOND FIRE BRICK WORKS, 
| = ee OU U AKRON, OHIO. 
35 Pounds to 35,000 Pounds Capacity. LPR 
BYRAM & COMPANY, (i+? Fire Brick, 
FOUNDRY OUTFITTERS, A A C Cupola Blocks, 








DETROIT, MICH., U.S.A. | Molding Sand and 


FOUNDRY MOLDING Ceneral Foundrv 
..MACHINES... | Supplies 


OF THE HICHEST CRADE ONLY. 


Stripping Pilate Machines Operated by Steam 
or Compressed Air. 


Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 
of stripping plates. 

Write us about low cost of pattern installation. 
Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N. J.) THE “GARDEN CITY SAND CO., 


1201-1202-1203 Security Bidg.. Chicago. 


MILLETT'S COR E OVEN “Royal Star” and “ Scioto Star” 
PATENT High Grade FIRE BRICK. 




















No one who makes small cores Best for Rolling Mills, 
can afford to be without it. Blast Furnaces, Foundries, 
ete. High grade Plasticand 
~ 717 ] vs or: ll = Ac , 
DOUBLE DOORS, suneoass on deanalic pan 
One closing the oven when the The Scloto STAR Fire 
Cer Sepee . Brick Works. 
Saves Fuel, Saves Time. «PORTSMOUTH 
UHIO 
SEND FOR CIRCULAR. i ; 
| 1 P - tae ~2Send for 
MILLETT CORE OVEN CO., Brightwood, Mass. | = ROYALSTAR | Catalogue 
= \ Established 
The Core Ovens may be seen in the sample rooms of | SF tr : 871 
iow” The S. Obermayer Co.. either in Cincinnati or Chicago - Faame rporated 
Te ei J. W. Paxsc n & CO., Philadelphia, Pa | —— ated Satie 
Sancus Krew xr c& oniane TE COLUMBIA FIRE CLAY CO. 
MANUFACTURING CHEMISTS, MINERS AND SHIPPERS 01 
343 Sixth Ave., Pittsburgh, Pa. --- High Grade Plastic Clay, --- 


pted for all service requiring high refrac- 


Hydrofiuoric Acid for Cleaning Castings, “sin. ws com 


SOLE AGENTS FOR 








When you write to firms ad- 
E<4 ” a> tony > yertised ir col na, please 
entucky ltuocr par Co.’s mention the fact that you took 
Hizh Crade FLUOR SPAR FLUX (containing 94 to their address from our paper. 

98 per cent Fluoride of Caicium), for Open- garth They will thank you for it 


Stee! Works and Iron Foundries. Aliso pure White 
ground Fiuor.Spar.for Enamelers. | 
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DAYTON, OHIO, 





MANUFACTURERS OF 


Engines 


AND 


Boilers. 


Also the 


‘‘ JOHNSTON ”’ 


Safety 
Water Tube 
Boller, 
Offered as the nearest approach 


on the market to the perfect 
steam geverator 








Brightman 
Mechanical 
Stoker 


Is the best boiler furnace known 
“to modern science. Is economical, 
efficient and smokeless, and burns 
the cheapest grades of Bituminous 
coal screenings. 


BRIGHTMAN FURNACE CO., 


Sole}Manufacturers, 
CLEVELAND, O. 











Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists 
and Pneumatic work generally. 


Pressure Pumps 


for Cotton Oil Mills and Cotton Com- 
pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED 


HALL STEAM PUMP COMPANY. Pittsburg, Pa- 


ATTENTION, FOUNDRYMEN! oo 


The Perfection Core Boxes are Perfection and You Should Use Them. 





} 
| 
t 








No dowel pins to break off, no holes to clean 
out; the shiftine of the box endwise serves to 
loosen the core, consequently no rapping, pro- 
longing the life of the box. 


Plumbago. 


‘USBM }99j10g 
Ssopunod “Wd “9 


we axso waxvracrex® FOUNDRY FACINGS AND SUPPLIES 


ALL KINDS OF 


Cleveland Facing Mill Co., 2 Carter St., Cleveland, O. 





Established 1879. 


THE OHIO SAND COMPANY, 


SHIPPERS OF ALL GRADES OF 


MOULDING SAND. 
Our Sand Is SECOND TO NONE. Banks at Conneaut Con neaut, Ohio. 


and Kingsville. Samples and Prices on Application 





Metallurgy of Cast Iron, Price $3.00. 


Have the following list of Second Mand 
Machine Tools for immediate delivery 

One 26 ft. Pit Lathe. One Bett’s Boring Mill, to 
x16 One Knowlton Boring Mill, single head, to 
ft One March & Co. 72 in. Boring Mill One 
Whittier Boring Mill, horizontal, 7 in. x 16 ft 
One Pond Vertical Mill, 63 in. between uprights, 
42 in. under cross ratl, one head One Bickford 
Boring Mill, 60 in., two hes ds on cross rail. One 
Combination and Horizontal Turning Lathe, 36 ft 
bed, o6in swing, 21 ft. between centers This 
Lathe has extra 9 {t. face plate upon the outer end 
of the head stock. with complete pit lathe and at 
tachments for turning 16 ft. pulleys by 4 10. or 
more in width of face Two No. 3 Dallett Porta 
ble Drills. One Gould & Eberhard 24 in. Shaper 
One No. 5s New Haven Drill. One Planer, 36x 36x 
oft. One Root Positive Blast Blower. One David 
Pond Lathe, 32 x 10 ft compound rest with 24 in 
chuck One David Pond Lathe. 36in. x 13 ft. 
compound rest am! 3oin.chuck. All three tools 
are in first class condition, and we are prepared 
to quote a rock bottom price. 


W. M. PATTISON SUPPLY CO., Cleveland, 0. 


-.. YOU... 
FOUNDRYMEN, 


Who are having trouble in your foundry by reason 
of your SANO, and want the best SAND in 
the market in the United States, a standard 
SAND, 4s standard as threads on a gas pipe or 
any other standard goods. We have that S8ANO 
purified ready for the molds It will make 
smoother castings with ten times the certainty 
of the cast. Ask for catalogue, samples and 
prices. 


STANDARD SAND CoO., 


Everett, Summit Co., O. 








American 
Foundry 
Practice. 


Treating of loam, dry sand 
and green sand molding, and 
containing a practical treatise 
upon the management of cu- 
polas and the melting of iron. 
By THomMaAs D. WEsT, prac- 
tical iron molder and foundry 
Fully 
408 pages; cloth. 
S2.50. 


foreman. illustrated. 
Revised. 


Price, 


Sent, postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 


CHICAGO CLEVELAND PITTSBURG 





The Chemical Analysis of Iron. 


A Complete Account ofall the best-known 
Methods for the Analysis of Iron, Steel, 
Pig Iron, Iron Ore, Lime-stone, Slag, 
Clay, Sand, Coal, Coke, and Furnace 
and Producer Gas. By ANDREW ALEX 
ANDER BLAIR. New (Third) Edition. 
Illustrated. S8vo. Half Morocco, $4. 

b 


The reputation which this book has won for it 


self in the estimation of analytical chemists wil! 
be increased by the masty improvements in the 
Third Pdition 





A firm needing a certain line of segoods 
naturally turns first to those it has seen 
oftenest advertised, and with whose name 


itithus has become familiar. “Keep 





ing everlastingly at it brings success.” 
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ON AND STEEL TRADES. 








Air Compressors— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, I11. 
The Lane & Bodley Co., Cincinnati, O. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sargent Drill Co., New York. 
Hall Steam Pump Co., Pittsburg, Pa. 

Atr Lift Pumps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co., New York. 


\ualytical Chemists— 

Dickman & MacKenzie, Chicago, Il. 

F. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, O 

Wellman Seaver Engineering Co., Cleveland, O. 

EK. H. Sargent & Co,, Chicago, Ill. 

The Robert W. Hunt & Co., Chicago, Il. 

Benedict Crowell, Cleveland, O. 

John T. Jones & Co., Chicago, I11. 

James Irwin & Co., Pittsburg, Pa. 

Frank L. Crobaugh, Cleveland, O. 
Annealing Boxes— 

Meehan Boiler & Construction Co., Lowellville, 
Ohio. 
Anti-Friction Metai— 

Cc. H, Besly & Co., Chicago, Ill. 

North American Metaline Co., Long Island 
Citv. N. ¥. 

Wm. Cramp & Sons, Philadelphia, Pa. 

Swarts Metal Refining Co., Chicago, Ill. 
Au'omatic Machinery— 

A. H. Nilson Machine Co., Bridgeport, Conn. 
Babbitt MWetal— 

C. H. Besly & Co. Chicago, Tl 

Swarts Metal Refining Co., Chicago, III. 





Bar Iron and Steel— 
Afitna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 


Bearing Metal— 

C. H. Besly & Co., Chicago, I11. 

North American Metalline Co., Long Island 
City, N. ¥Y. 7 

Swarts Metal Refining Co., Chicago, Il. 
Bellows— 

The S. Obermayer Co., Cincinnati, O. 


velting— 
CH. Beslv & Co., Chicago, T11. 
Cling-Surface Mfg. Co., Buffalo, N. Y. 
The Chicago Rawhide Mfg. Co., Chicago, I11. 
The Gandy Belting Co., Baltimore Md. 
Cleveland Tool & Supply Co., Cleveland, O. 
W. M. Pattison Supply Co., Cleveland, O. 
Main Belting Co., Philadelphia, Pa. 
Kelt Lacing— 
The Bristol Co., Waterbury, Conn. 
tttacksmith and Carriage Supplies— 
Cc. H. Besly & Co., Chicago, Iil. 
Black Lead— as 
The S. Obermayer Co., Cincinnati, O. 
BRlioewerse— 
R. F. Sturtevant Co., Boston. Mass. 
American Gas Furnace Co., New York City. 


Blast Farnace Work — 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lowellvilie, 
Ohio. 
Wm. B. Pollock & Co., Youngstown, O. 
Reeves Bros., Alliance, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Rarig Engineering Co., Columbus, O. 
Hoilers and Boller Attachments— 
Wm. B. Pollock & Co., Youngstown, 0 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee. Wis 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 
Meehan Boiler & Construction Co., Lowellville, 
Ohio. 
W. M. Pattison SupplyCo., C leveland, O. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Reeves Bros., Alliance, O, 
The Brownell & Co., Dayton, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Mother Covermng— 











Brass Work (Special Finished)— 

Charles L. Bastian Mfg. Co., Chicago, I11. 
Brass anc Tron Fittings— 

W. M. Pattison Supply Co., Cleveland, O. 
Brass Ligne 

Wm. S. Spofford & Son, Providence, R. I. 
Bridges— 

Shiffier Bridge Co., Pittsburg. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Pittsburg Bridge Co., Pittsburg, Pa. 
Buildings (Steel Frame.)— 

Shiffier Bridge Co., Pittsburg. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Pittsburg Bridge Co., Pittsburg, Pa. 

Reeves Bros., Alliance, O. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Carrying Tongs— 

Vulcan Mfg. Co., Pittsburg, Pa. 
Castings— 

Seaman-Sleeth Co., Pittsburg, Pa. 

Lane & Bodley Co., Cincinnati, oO. 

Hooven, Owens & Rentschler Co., Hamilton, 0. 

W. A. Jones Foundry Co.. Chicago, Ill 

Brass Founders’ Supply Co., Newark, N. J. 

The Aultman Co., Canton, O. 


Castings (Aluminum)— 
ty; Ryan & Co., Chicago, Ill. 
liam Holland, Chicago, I11. 
Castings (Brass)- 
I; J. Ryan & Co., Chicago, Ill. 
harles L. Bastian Mfg. Co., Chicago, III. 
William Holland, Chicago, III. 


Castings (Bronze)— 
5. i. Ryan & Co., Chicago, I'l. 
William Holland, Chicago, II1. 
Chain Hoista— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa. 
Burr Mfg. Co., Cleveland, O. 
Chain Belting— 
Heyl & Patterson, Pittsburg. Pa. 
Jeffrey 7 Co., Columbus, OQ. 
Link-Belt Machinery Co , Chicago, Il) 
The Aultman Co., Canton, O. 
Channelers— 
The Ingersoll-Sergeant Dril! Co., New York. 
Charcoal—(Lump, powdered, granulated)— 
The S. Obermayer Co., Cincinnati, O 
Coremisata— 
Dickman & MacKenzie, Chicago. I]. 
F. A. Emmerton, Cleveland, O 
O. Textor, Cleveland. O 
The R. W. Hunt & Co., Chicago, Ill 
Wellman Seaver Co , Cleveland, O. 
Benedict Crowell, Cleveland, O 
John T. Jones & Co., Chicago, I1l. 
Frank L. Crobaugh, Cleveland, O. 
Chilled and Sand Koell-« 
Wm. Tod & Co , Youngstown, 0 
Seaman, Sleeth Co.. Pittsburg, Pa. 
Totten & Hogg Iron & Steel Foundry Co., 
Pittsburg, Pa. 
Chucks«— 
Skinner Chuck Co., New Britain, Conn 
Coal Cutters— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 


Coal Srreena— 
A. J. Beckley & Co., Garwood, N. J. 
Rob’t. Aitchinson Per. Meta! Co., Chicago, III. 
Harrington & King Per. Co . Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O 
The Aultman Co., Canton, O 


Coal and Coke— 
W. M. Pattison Supply Co.. Cleveland, O. 
Forster, Waterbury & Co., Chicago, Il. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 
Conveyors— 
Jeffrey Mfg. Co.. Columbus,O. 
Heyl & Patterson. Pittsburg, Pa 
Link-Belt Machinery Co., Chicago, Ill 
The Aultman Co., Canton, O. 
Com paromete:s- 
Vulcan Mfg. Co., Pittsburg, Pa. 





Cc. H. Besly & Co., Chicago, Il. 
Roiter Compounds — 
John M. Russell & Co., Springfield, O. 
ttaiter Fronts and Fittines— 
Brightman Furnace Co., Cleveland, O. 
The Lane & Rodley Co., Cincinnati, U 
Playford Stoker Co., Cleveland, O. 
Hotter Tubes— 
& Fix Sore, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. | 


Holta— 
Rockford Bolt Works. Rockford, Ill. 
Upson Nut Co., Cleveland, 0. 
W. M. Pattison Supply Co.. Cleveland, O. 
Bolt Forging Machines— ’ 
Chicago Die and Machine Works, Chicago, Il. 


tells» and Nut«— 
CUpron Nut Co,, Cleveland, 0 
W. M. Pattison Supply Co., Cleveland, O. 
Rockford Bolt Works, Rockford, Ill. 
Holt and »ut Machinery— 
Chicago Die and Machine Works, Chicago, III. 


| 
| 


eovne art Tarnine With 

H Rickford, Lakeport, N H. 

U. Baird Machinerv Co., Pittsburg, Pa. 

Baush & Harris Machine,Tool Co., Springfield, | 
Mass 
ttras< Caatines— 

J !. Ryan & Co., Chicago, [11 

Charles L. Bastian Mfg. Co., Chicago Il 

Wiliam Holland, Chicago. I! 
Krass Founders Supplies— | 

The S. Obermayer Co., Cincinnati, O. 


Compressed Air Shop Toolsa— 

Clayton Air Compressor Works, New York City. 

Rand Drill Co., Chicago, I11. 

The Ingersoll-Sergeant Drill Co., New York. 
Compression Couplings— 

Geo. B. Sennett Co.. Youngstown, O. 

The Aultman Co., Canton, O. 
Core tivers— 

Millett Core Oven Co., Brightwood, Mass. 
Corrreated Tron— 

Berger Mfg. Co., Canton, O. 

#2tna-Standard Iron & Steel Co., Bridgeport, O. 
Cane and Derricka— 

“'m. Tod & Co.. Youngstown, 9. 

Marion Steam Shovel Co., Marion, O. 

Kdwin Harrington. Son & Co.. Philadelphia 

Wellman-Seaver Engineering Co., Cleveland, O. 

Reading Crane & Hoist Works, Reading, Pa. 

Case Mfg. Co., Columbus, O. 

The Bucyrus Co., South Milwaukee, Wis. 


Crucibles— 
The S. Obermayer Co., Cincinnati, O. 


Cupolas— 
Byram & Co.. Detroit, Mich. 
Reeves Sros., Alliance, O 
The S. Obermayer Co., Cincinnati, O. 
Riter-Conlev Mfg. Co., Pittsburg, Pa. 


Dies— 
Ferracute Machine Co., Bridgeton. N. 1. 


Dredges— 
Marion Steam Shovel Co., Marion, O. 
The/ Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinderse— 

J. Wendell Cole, Columbus, 0. 
Drill Presses— 

C.H. Besly & Co., Chicago. I!. 

Uv. Baird Machinery Co., Pittsburg, Pa. 

Edwin Harrington, Son & Co., Philadelphia 

Fox Machine Co., Grand Rapids, Mich : 

Bickford Drill & Tool Co., Cincinnati, o 

Cleveland Tool & Supply co, Cleveland, Oo 

W. M. Pattison Supply Co.,Cleveland, 0. - 

Baush & Harris Machine Tool Co., Springfield 
Mass. . 
Drop Forcings- 

Wyman & Gordon, Worcester, Mass 

tron © Cenee— 

Bertsch & Co.. Cambridge City, Ind 

CH. Beslv & Co., Chicago. 11! 

Fox Machine Co., Grand Rapids, Mich. 

Ferracute Machine Co., Bridgeton, N. J 
Drop Hammers— 

Baush & Harris Machine Tool Co., Springfield 
Mass. . 
Dry Kilns— 

B. F. Sturtevant Co., Boston. 

Dyramos— 

Jeffrey Mfg. Co., Columbus, O 

Storey Motor & Tool Co., Trenton, N. J 
Rave ireugh- ava Conductors 

Rerger Mfg. Co.. Canton. O 
Electrical Suppliea— 

Storey Motor & Tool Co., Trenton, N. J. 
Elevators 

The Lane & Bodley Co., Cincinnati, O 
E'+vating and Conveying Machinery— 

Hey! & Patterson, Pittsburg, Pa 

Jeffrey Mfg. Co., Columbus. O 

Link-Belt Machinery Co.. Chicago, Ill 

Lidgerwood Mfg. Co., New York City 

Burr Mfg. Co., Cleveland 0 

The Aultman Co , Canton, O. 

Emery and Ceornodum Wheel«— 

T Wendell Cole Columbus and Chiceen 

The Hanson & Van Winkle Co.. Newark, Chi- 
cago, New York. 

Northampton Emery Wheel Co., Chicago, II). 

Norton Emery Wheel Co., Chicago, Il. 

Bennett & O'Connell Co., Chicago, II! 

Cleveland Tool & Supply Co., Cleveland. 0, 

W M. Pattison Supply Co., Cleveland, 0 

Vitrified Wheel Co., Westfield, Mass 

wore Wheel Machiners- 

1 Werdell Cole. M ¥F.. Columbus. 9. or Chi- 
cago ‘TT! 

C HH. Resly & Co., Chicago IT)! 

The Hanson & Van Winkle Co., Newark, Chi- 
cago, New York 

Northampton Fmery Wheel Co., Chicago, Il. 

Norton Kmery Wheel Co., Chicago, II) 

Rennett & O'Connell! Co., Chicago, Il! 

Cleveland Tool & Supply Co., Cleveland, O 

W.M. Pattison Supply Co., Cleveland, O 
Encineers and Contractors 

Wellman teaver Engineering Co., Cleveland. 

Hev! ® Patterson Pittsburg. Pa 

Mechan Boiler & Construction Co., Lowellville, 
Ohio 

FE. KE. Erickson, Pittsburg, Pa 

Benedict Crowell, Cleveland, O 

John T. Jones & Co., Chicago, Ill 

Riter-ConleyMfg. Co., Pittsburg, Pa 

Rarig Kngineering Co., Columbus, O 





Jeffrey Mfg. Co., Columbus, O 
Buse se hte 
Jenkins Rros., New York Citv. 
C. H. Besly & Co., Chicago, I! 
| Engineers’ Supplies 
C H. Besly & Co., Chicago, I! 
| Jenkins Bros., New York City 
John M. Russell & Co., Springfield, o 
| Eegine Lathes— 
U. Baird Machinery Co., Pittsburg, Pa 
Edwin Harrington & Son Co., Philadelphia, Pa. 
| Encines Oi) — 
The Aultman Co., Canton, O 
E: 7 -*- am— 
Wm. Tod & Co., Youngstown, O 
BR F. Sturtevant Co., Boston, Maas. 
The Kdward P. Allis Co,, Milwaukee, Wis 
The Hooven. Owens & Rentschier Co.. Ham- 
ilton, O 
Tane & Bodley Co, Cincinnati, O 
W.M. Pattison Supply Co., Cleveland, O 
Geo. B. Sennett Co., Youngstown, O 
Totten & Hogg Iron & Steel Foundry Co, 
Pittsburg, Pa. 
The Browne!! & Co., Dayton, O 
Rarig Engineering Co., Columbus, O. 
The Aultman Co., Canton, O 
Everave Fares Mite ot emetwenere 
Central Electrotype & Engraving Co., Cleveland, 


| 


| 


oO. 
National Engraving Co., Cleveland, O 
Eclipse Electrotype & Eng. Co., Cleveland, O. 
A. Mugford, Hartford, Conn 
Exhaust Heating Apparatu~— 
B. F. Sturtevant Co., Boston, Mass 
Fans— 
American Gas Furnace Co., New York City 
B. F Sturtevant Co., Boston. Maas nd, 
W. M. Pattison Supply Co. Cleveland, O 
Feed Water Heaters and Puritiers— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Files, Makers of— 
| CC. H. Besly & Co., Chicago, Il! 
Filters— 
Burt Mfg. Co., Akron, O. 
Fire Brivkand Ulay— 
1. V. Rose, Sharon, Pa. 
Union Mining Co., Mt.Savage, Md. 
Reese, Hammond & Co., Bolivar, Pa. 
Clearfield Fire Brick Co., Clearfield, Pa 
Dover Fire Brick Co., Cleveland. 
Diamond Fire Brick Works, Akron, O. 
F. B. Stevens, Detroit, Mich. 
| The S. Obermaver Co., Cincinnati. O. 
| Chicago FireClay Product Co., Chicago, Ill. 
| Columbia Fire Clay Co., Cleveland, O. 
’ Seloto Star Fire Brick Works, Portsmouth, O. 
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Fire Proof = 

Cc. H. Besly & Co., Chicago, Il. 
Fiuor Spar 

James Irwin & Co., Pittsburg, Pa. 
Foot and Power Lathes— 

U. Baird Machinery Co., weeern, Pa. 

Edwin Harrington Son & Co., Philadelphia, Pa 
foandrics— 

Wm. Tod & Co., Youngstown, O. 

Seaman, Sleeth Co., Pittsburg, Pa. 

The Lane & Bodley Co., Cincinnati, O. 

Hooven, Owens & Rentschler Co., Hamilton, O 

W. A. Jones Foundry Co., Chicago. 

Jeffrey Mfg. Co., Columbus. O. 

Geo. B. Sennett Co., Youngstown, O. 

Totton & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

Brass Founders’ Supply Co., Newark, N. J. 

The Aultman Co., Canton, O. 

W. A. Wood Mowing & Reaping Machine Co., 
Hoosick Falls, N. Y. 
Foundry Equipments— 

The S. Obermayer Co., Cincinnati, O. 


Foundry Sappiics— 

Clearfield Fire Brick Co.. Clearfield, Pa. 

Stuart Fire Brick Co., Pittsburg, Pa. 

The Ohio Sand Co., Conneaut, O. 

Union ee Co., Mt. Savage, Md. 

Dover Fire-Brick Co., Cleveland, O. 

Reese-Hammond & Co., Bolivar, Pa. 

Tabor Mfg. Co., Elizabeth, N. J. 

Byram & Co., Detroit, Mich. 

F. B. Stevens, Detroit, Mich. 

Heber Wells, New York City. 

Millett Core Oven Co., Brightwood, Mass. 

Reeves Bros., Alliance, O. 

Hanson McDowell, Chicago, Ill. 

Cleveland Facing Mill Co., Cleveland. O. 

The S. Obermayer Co., Cincinnati, O. 

Garden City Sand Co., Chicago, Ill. 

James Irwin & Co., Pittsburg, Pa. 

Chicago Fire Clay Product Co., Chicago, I] 

Brass Founders’ Supply Co., Newark, N. J. 

Standard Sand Co., Everett, O. 

Columbia Fire Clay Co., Cleveland, O. 

Vulcan Mfg. Co., Pittsburg, Pa. 

Scioto Star Fire Brick Works, Portsmouth, O. 
Foundry Fac» g-— 

The S. Obermayer Co., Cincinnati, O. 
Forgiug* 

Cleveland City Forge & Iron Co., Cleveland, O. 

Bethlehem Iron Co., South Bethlehem, Pa. 

Breeburn Steel Co., Braeburn, Pa 

Wyman & Gordon, Worchester, Mass. 
Friction Meta!— 

Cc. H. Besly & Co., Gham, Il. 

North American Metaline Co., 
City, New York. 
Swarts Metal Refining Co., Chicago, I). 
Furnaces— 

Brightman Furnace Co., Cleveland, O. 

Playford Stoker Co., Cleveland, O 
Furnace Lining»— 

Union Mining Co., Mt. Savage, Md. 


Fuel Oil Burners— 

W. 8. Rockwell & Co., New Vork City. 

American Gas Furnace Co., New York City. 
Galvanized Iron — 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Galvanizsers— 

Aitna-Standard Iron & Steel Co., Bridgeport, O. 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Galvanizing Pots— 

Wm. B. Pollock & Co., Youngstown, O. 
Gas turners— 

American Gas Furnace Co., New York City. 
Gas Furnaces - 

American Gas Furnace Co., New York City. 
Gear Cutting— 

The R. D. Nuttall Co., Allegheny, Pa. 

Brainard Milling Machine Co., Hyde Park, Mass. 
Gear Cutters— 

Brainard Milling Machine Co., Hyde Park, Mass. 
Grindstones— 

Cc. H. Besly & Co., Chicago, Il. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City N. |. 


Gray Iron —— — 
W.A. Jones Foun Co., Chicago, Ill. 
The Lane & Bodlev Co., Cincinnati. 0 
Brass Founders’ Supply Co., Newark, N. J. 
Hack Saws— 
Millers Falls Co., New York City. 
Q & C Co., Chicago, Ill. 
Hangers— 
EK. A. Delano, Chicago, Ill. 
Rice Machinery Co., Chicago, Il. 
The Aultman Co., Canton, O. 
Harness Snaps— 
Covert Mfg. Co., West Troy, N. Y. 
Hoists— 
Edwin Harrington Son & Co., Philadelphia. 
Reading Crane & Hoist Works, Reading, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Burr Mfg. Co., Cleveland, O. 
Heaters and Purifiers— 
Harrison Safety Boiler Works, Philadelphia 
Stilwell-Bierce & Smith-Vaile Co., Dayto. O. 
Heating and Ventilating Apparatus 
B. F. Sturtevant Co., Boston. 
Heavy Hardware— 
C. H. Besly & Co.. Chicago, I! 
Parkhurst & Wilkinson Co., Chicago, Ill. 
Hoisting Engines— 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O 
Lidgerwood Mfg. Co.. New York City. 
The Aultman Co., Canton, O. 
Hoisting Machinery— 
Link-Belt Machinery Co., Chicago, I11. 
Bepting Grane & Hoist Works, Reading, Pa. 
effrey Mfg. Co., Columbus, O. 
ie Lane & Bodley Co., Cincinnati, O. 
Case Mfg. Co., Columbus, O. 


Long Island 





| 
| 


Earl C. Bacon, New York City. ; 

Lidgerwood Mfg. Co.. New Vork City. 

Burr Mfg. Co., Cleveland, O 

Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. 
Horse Shoes— 

Phoenix Horse Shoe Co., Joliett, Il. 
Hotels— 

United States Hotel Co., Cleveland, O 
Hydraulic Machinery— 

Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
injectors— 

C. H. Besly & Co., Chicago, Il). 
Insurance Companies 

Hartford Steam Boiler I. & I. Co., 
{ron Buildings— 

Shiffier Bridge Co., Pittsburg. Pa. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Pittsburg Bridge Co., Pittsburg, Pa. 

Riter-Conely Co., Pittsburg, Pa. 
[ron Nails and stevl— 

Bethlehem Iron Co., South Bethiehen, Pa. 

C. H. Besly & Co., Chicago, Il! 

KR. H. Stroud & Co.. Chicago, T'! 

Parkhurst & Wilkinson Co., Chicago, Ill. 
Iron and Steel Rooting — 

Berger Mfg. Co., Canton, O. 

Aitna-Standard Iron & Steel Co., Bridgeport. O 
Iron Ore— 

Lake Superior Consolidated Iron Mines New 
York City, N. Y. 

ppicbay, Norton & Co., Cleveland, O. 

. A. Hanna & Co., Cleveland, O. 

Iron Working Tools— 

H. Bickford, Lakeport, N. H 

C. H. Besly & Co., Chicago, Ill. 

ohn Adt & Son, New Haven, Conn. 

. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 

The Armstrong Mfg. Co., Bridgeport, Conn. 
Chicago Die and Machine Works, Chicago, I)! 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, ©. 
Brainard Milling Machine Co., Hyde Park, Mass 
W. M. Pattison Supply Co., Cleveland, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 


Link Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, Il. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Ladles— 
Byram & Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 
Lathes— 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co.. Philadelphia. 
Bickford Drill & Tool Co., Cincinnati, O. 
Machinery Name Plate.— 
August Becker, Boston, Mass. 
Machinists’ Tools and applies— 
H. Bickford, Lakeport, N. H. 
C. H. Besly & Co., Chicago, Il. 
U. Baird Machinery Co., Pittsburg, Pa 
Bertsch & Co., Cambridge City. Ind. 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, Il. 
Bickford Drill & Tool Co., Cincinnati, O 
Parkhurst & Wilkinson Co., Chicago, III. 
Hill, Clarke & Co., Chicago, I11. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supplv Co., Cleveland, O 
W. M. Pattison Supply Co.. Cleveland, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
Machine Screws— 
Cc. H. Besly & Co., Chicago, Il). 
Machine Sho 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Machinery and Tool Steel— 
W. M. Pattison Supply Co., Cleveland, O. 
C. H. Besley & Co., Chicago, Ill. 
Dreeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Magnesia Oovering— 
Cc. H. Besly & Co.. Chicago, Ill 
Malleable Iron Castings— 
W. A. Wood Mowing & Reaping Machine 
Hoosick Falls, N. Y. 
Manufacturing Chemists— 
James Irwin & Co., Pittsburg, Pa 
Mauufactured Iron & steei— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Aitna-Standard Iron & Steel Co Bridgeport. 0 
The Morris & Bailey Steel Co., Pittsburg, Pa 
Parkhurst & Wilkinson Co., Chicago, I! 
Ohio Steel Co., Youngstown, O. 
Metal Bearings— 
North American Metaline 
City, N. ¥. 
C. H. Besly & Co., Chicago, Ill 
Milling Machines— 
U. Baird Machinery Co., Pittsburg, Pa. 
Fox Machine Co., Grand Rapids, Mich 
Brainard Milling Machine Co., Hyde Park, Mass 
Mining Machinery— 
C. H. Besly & Co.. Chicago, 111. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, 0 
W. M. Pattison Supply Co., Cleveland, O 
isarey Mfg. Co., Columbus, O 
idgerwood Mfg. Co.. New York City. 
Wm. Cramp & Sons, Philadelphia, Pa 
The Bucyrus Co., South Milwaukee, Wis. 


Lo 


Co., Long Island 


| 
Motors— 


Storey Motor & Tool Co., Trenton, N. J. 
Molding Machines— 
Tabor Mfg. Co., Elizabeth, N. J. 


Hartford, Ct. 


| 


| Molding Sand— 
| Ohio Sand Co., Conneaut, U 
F. B. Stevens, Detroit, Mich 
S. Obermayer Co., Cincinnati, O 
Garden City Sand Co., Chicago, Il 
Standard Sand Co., Everett, O. 
Molders’ Tools— 
The S. Obermayer Co., Cincinnati, O 
Name Plates— 
| August Becker, Boston, Mass. 
Nickel Plating Outfite— 
The Hanson & Van Winkle Co., Newark, Chi 
cago, New York 
Northampton Emery Wheel Co., Chicago, Il. 
Bennett & O'Connell Co., Chicago, I! 
Nuts and Bolts 
Rockford Bolt Works, Rockford, Il. 
Upson Nut Co., Cleveland, O 
W. M. Pattison Supply Co., Cleveland, O 
Oilless Bearings— 
North American Metaline Co., 
City, N. ¥ 
C. H. Besly & Co., Chicago, Il. 
Oil Burners— 
W. 8. Rockwell & Co., New York City 
American Gas Furnace Co., New York City 
Oll Cups— 
C. H. Besly & Co., Chicago, Ill. 
Oil Filters— 
Burt Mfg. Co., Akron, O 
Oll Pumps— 
C. H. Besly & Co., Chicago, Il 
Ore Orushers— 
The Edward P. Allis Co., Milwaukee, Wis 
effrey Mfg. Co., Columbus. O. 
he Aultman Co., Canton, 0. 
Ore Screens— 
Rob’t Aitchison Per. Metal Co., Chicago, I! 
Harrington & King Per. Co., Chicago, LI! 
A. |. Beckley & Co.. Garwood, N 
The Aultman Co., Canton, O 
Packing — 
C. H. Besly & Co., Chicawo I!! 
Jenkins Bros., New Vork City 
Paint— 
Iron Clad Paint Co., Cleveland, O 
Jos. Dixon Crucible Co., Jersey City, N. J 
Standard Paint Co., New York, City. 
Pattern Letters 
Heber Wells, New York City 
Pattern \/orks— 
Gobeille Pattern Co., Cleveland O 
Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, I) 
Aitchison Perforated Metal Co., Chicago, U1. 
A. J. Beckley & Co.. Garwood N. J. 
Pig Iron— 
Clinton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, Ill. 
W. M. Pattison Supply Co., Cleveland, O. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co., Clevelana, O 
E. H. Stroud & Co., Chicago, Ill. 
F. B. Stevens, Detroit, Mich. 
McKeefrey & Co., Leetonia, O. 
Superior Charcoal Iron Co., Grand Rapids, Mich 
Hickman & Williams, Chicago, Il! 
Shenango Valley Steel Co., New Castle, Pa. 
Spearman Iron Co., Sharpsville, Pa 
Pipe Covering— 
C. H. Besly & Co., Chicago. Il 
Jenkins Bros., New York City. 


Long Island, 


Pipe 


W. M. Pattison Supply Co., Cleveiand, O, 
Pipe Cutting and Threading Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn 

Planers— 
U. Baird Machinery Co., Pittsburg, Pa 
Bickford Drill & Tool Co., Cincinnati, O 
Plates— 
Enterprise Boiler Co., Youngstown, O 
Reeves Bros., Alliance, O 
Plumbago— 
The 8. Obermayer Co., Cincinnati, O. 
Plumbers’ and Gas Fitters’ Supplies— 
C. H. Besly & Co., Chicago, Ill. 
Pneumatic Appliances— 
Clayton Air Compressor Works, New York. 
Portable forge 
C. H. Besly & Co., Chicago, Il 
B. F. Sturtevant Co., Boston, Mass 
Vulcan Mfg. Co., Pittsburg, Pa 
Power Drop Hammers 
Baush & Harris Machine 
Mass 
Power Presses— 
Bertsch & Co., Cambridge City, Ind 
Fox Machine Co., Grand Rapids, Mich 
The Long & Allstatter Co., Hamilton, O 
Ferracute Machine Co., Bridgeton, N. | 
Power Transmission Mach: nery 
effrey Mfg. Co., Columbus, O 
he Lane & Bodley Co., Cincinnati, O 
EK. A. Delano, Chicago. Il 
Rice Machinery Co., Chicago 
rhe Aultman Co., Canton, O 
Pronsen 
Bertech & Co., Cambridze City, Ind 
Cc. H. Besly & Co.. Chicago, Tl! 


Tool Co., Springfield 





Il 


The Long & Allstatter Co., Hamilton, O 

Ferracute Machine Co., Bridgeton, N. ] 
Pressure Gauges 

The Bristol Co., Waterbury, Conn 
Pressure Keducing Valves 

W. M. Pattison Supply Co., Cleveland, O. 
Pualleys— 


W. A. Jones Foundry Co., Chicago, Il. 
The Lane & Bodley Co., Cincinnati, O 
E. A. Delano, Chicago. I! 

Rice Machinery Co., Chicago, Il) 


The Aultman Co., Canton, O 
Jetirey Mig. Co 
rumpe (Stee 
The Edward P. Allis Co., Milwaukee, Wis 
Stilwell-Bierce & Smith-Vaile Co., Dayton, 0 
W M. Pattison Supply Co., Cleveland. O. 
Blakeslee Mfg. Co., Du Quoin, Ill, 


, Columbus, O 
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Punches— 
The Long & Allstatter Co., Hamilton, O. 
Pyrumet« ro— 
Edward Brown, Philadelphia, Pa. 
Uehling, Steinbart & Co., Newark, N. J. 
Vulcan Mfg. Co., Pittsburg. Pa. 
Raiiway Supplies— 
Cleveland City Forge & Iron Co., Cleveland, 0, 
Riveta— 
Champion Rivet Co., Cleveland, O. 
Riveted Steel Pipe— 
Wm. B. Pollock & Co. Youngstown, O. 
Rock UDrilir— 
Rand Drill Co.. Chicago, Ill. 
The Ingersoll-Sergeant Drill Co., 
Kestituag €::t MAcKinery— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Rarig Engineering Co., Columbus, O. 
Keoutn - 
Shiffier Bridge Co.. Pittsburg. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Pittsburg Bridge Co., Pittsburg, Pa. 
Riter-Conley Mfg. .0., Pittsburg, Pa. 
Safety Lift Blo k»— 
Burr Mfg. Co., Cleveland, O. 
sa d— 
aoe Tod Sand Co., Youngstown, O. 
tae ste om te 
"aon, Sleeth Co., Pittsburg, Pa. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
raw. 
Peter Gerlach & Co., Cleveland, O. 
Noro us ave Gal wre, Bic. 
Robt. Aitchison Perforated Metal Co., Chicago. 
Harrington & King nes Co., Chicago. 
yer Mfg. Co., Columbus, O 
kley & Co.. Garwood, N. J. 
The Aultman Co., Canton, O. 
SOorfote- 
C. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, oO. 
Chicago Screw ©o.. Chicago. La 
Rockford Bolt Works, Rockford, Il. 
Sharting — 
The Lane & Bodley Co., Cincinnati, O. 
FR. A. Delano, Chicago, Il. 
Fitzsimmons & Co., Cleveland. O. 
Rice Machinery Co., Chicago, Il. 
The Aultman Co , Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
shapes— 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
oneoaring aod Punching Machinery— 
Bertsch & Co., Cambridge City, Ind. 
Fox Machine Co., Grand Rapids,Mich, 
The Long & Allstatter Co., Hamilton, O. 
sheet Lron— 
Cleveland Rolling Mill Co., Cleveland, O. 
#2tna-Standard Iron & Steel Co., Bridgeport, oO. 
KE. H. Stroud & Co., Chicago, Ill. 
Ship Yards— 
Wm. Cramp.& Sons, Philadelphia, Pa 
Speciai Machinery— 
Fdwin Harrington Son & Co., Philadelphia. 
2 & C Co., Chicago, Il. 
H. Nilson Machine Co., Bridgeport, Conn. 
T he Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
Staud Pipes — 
Wm. B. Pollock & Co., Youngstown, O. 
“i-am tvlier Laspectors— 
Hartford Steam Boiler Inspection & insurn: ce 
Co.. Hartford. Conn. 
steam Wipe and Botler Covering— 
C. H. Besly & Co., Chicago Il. 
Sicam Packing— 
Cc. H. Besly & Co., Chicago, Il). 
Steam Pumps— w 
Hall Steam Pump Co., Pittsburg, Pa. 
<team Shovels and VDredgee-— 
Marion Steam Shovel Co. Marion. 0. 
The Bucyrus Co., South Milwaukee, Wis. 


Steam speciaities— 
C. H. Besly & Co., Chicago, Il. 
Steel— 
Otis Steel Co., Cleveland, O. 
Miller, Wagoner, Fieser & Co., Chicago, [11 
KE. H. Stroud & Co., Chicago, Til. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, oO. 
Stect Las inge— 
W. M. Pattison Supply Co., Cleveland, O. 
Otis Stee! Co., Cleveland, 6. 
Q&CCo., Chicago, Til. 
rfanson McDowell, Chicago, Il. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Steel Plants— 
wm. B. Pollock & Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa. 
Steei Bioums aud Billew - 
Cleveland Rolling Mill Co., Cleveland. 
Bethlehem [ron Co., South Bethlehem, Pa. 
Ohio Steel Co., Youngstown, Ohio. 
Shenango Valley Steel Co., New Castle, Pa. 
Steel Stamps and Steneti«— 
J. H. Fleharty & Co., Cleveland, O. 
Semi-steel— 
Hanson McDowell, Chicago, Il. 
Stokers— 
Playford Stoker Co., Cleveland, O. 
Brightman Furnace Co., Cleveland, oO. 
Tackie *locks— 
Burr Mfg. Co , Cleveland, O. 


Tan ka— 
4rtecyclas Boller» VYourgstowa 9 


Meehan Boiler& construction Co., Lowellville 
Ohio 

Williams Mfg. Co.. Kalamazoo, Mich. 

Wm. B. Pollock & Co., Youngstown, O. 

Reeves Bros., Alliance, 0. 

Garig Engineering Co.. Columbus, 9. 

Riter-Conley Mfg. Co.. Pittsburg, Pa. 

The Aultman Co., Canton, O, 


New York. 





Tank Cars— 

Wm. B. Pollock & Co., Youngstown, O. 
Tinning Machinery— 

W. M. Pattison Supply Co., Cleveland, 0. 
x, Totten & Hogg [ron & Steel Fdy.Co., Pittsburg, 


fin Plate— 
Afitna-Standard Iron & Steel Co.. Bridgenort, o. 
Shenango Valley Steel Co., New Castle, Pa. 


Tin and Terne Plates— 

B. P. Crane & Co., Chicago, I11. 

E. H. Stroud & Co., Chicago, Il. 
Tool steei— 

C. H. Besly & Co., Chicago. I. 

Breeburn Steel Co.. Breburn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa. 

Sanderson Bros. Steel Co., Cleveland, O. 
Transniission Mach: aery ~ 

Heyl & Patterson, Pittsburg, Pa. 

Link - Belt, Machinery Lo., Chicago, Il. 

The Lane & Bodlev Co.. Cincinnati, 9 

W.A. Jones Foundry & Machine Co., Chicago, II! 

Jeffrev Mfz. Co., Columbus, O 

Rice Machinery Co., Chicago, Il. 

The Aultman Co., Canton, O. 
Tube»— 

National Tube Works, McKeesport, Pa. 
Tube Weldinuw 

8S. Fix Sons, Cleveland, O. 
Tubing (bra: s)\— 

Wm. S. Spofford & Son, Providence, R. I. 
Tumbling Mills— 

The S. Obermayer Co., Cincinnati, O. 
Turnbacki ««— 

Cleveland City Forge & Iron Co., Cleveland, O. 

W. M. Pattison Supply Co., Cleveland, O. 
Twiat Drith- 

C. H. Realv *® On... Chicago, Ill. 
Twist Drill Cases— 

Vulcan Mfg. Co., Pittsburg, Pa. 
Visivoe—- 

C. H. Besly & Co., Chicago, I1!. 

Jenkins Bros., New York City 
Ventilating Fans— 

B. F. Sturtevant Co., Roston Maas 


Wire Machivery— 
John Adt & Son, New Haven, Conn 
S. W. Goodyear. Waterbury. Conn. 
A. H. Nilson Machine Co, Bridgeport, Conn. 


Wire Nai's-- 
Cleveland Rolling Mill Co., Cleveland, O 
Shenango Valley Steel Co., New Castle, Pa. 
Wood Pulleys— 
Rice Machinery Co., Chicago, Til. 


Wrought Pipe— 
_National Tube Works. , McKeesport, Pa. 


Alphabetical List of Advertiser, 


The star (*) indicates that the adv. appears alter 
nate weeks; the dagger (f) once a month; the 








































Cramp & Sons, “ew eee recececececeses cee 
Crane & Co., B. P........... aieaiiadaae 
Crescent Steel SP ee 





Delano, K. A.. pinnbiesadhenseidinnnbes 
Diamond Fire Brick ‘Wor anes 
Dickman & MacKenzie..... 
Utxon, Jos., Crucible Cow... cceecene 
Nover ire Brick Co. ............. 


Enterprise Boiler Go.” eecceces cones 
Erikson, Edward E............ 

*Ferracute Machine Co............c6...0006. .... 

. ...,. ) <i : 

Fix Sons... ek i a ee 
Aner mhag ee oc en 


Gandy wot sein ; 
Garden City Sand Co.... 
Geriach, Feter & Co.. 

Soheille Pattern Co. . . 
RI a 

Hall Steam Pump Co.......ccccce cece ccseceeeee 
Henna &@LO MLA 
*Hanson & Van Winkle Co 





Harrington & King Pertorating Co. I 
Harrington Son & Co , Kdwin........... =: 
H«rrisow safety Boiler Works sonmsuens “s = 
‘tart ford Steam Boiler lnusp. & lus. Co othe 29 
co oh | erg wssenanta 
tHickman & Williams iadens’ asa y 
pte, Cr RE oe % 
‘Nonwen, Owens & Rentachier Co................. . 3 26 
vote i BY REISER be 2 
Lliiteew Central K ovcccere+cecece ose 43 
ingereoll- SINS SNGEE GO sina mcinnenenenimenecestionn Tt 
on Cied Peint Co ; ; os 40 
ote and CO., JAMES....ccccecccceeseserssese cveccesersenece 32 


Jetfrey Mix. Co. . u 
leukins Rros . 








oo cocencconaantio SD 
L ong Re Allstatter Co ij We tiernbinueniemaiitial > 
Lusch. H. B... - qeseseccenttin © 
Main Belting Co... ne apwenaons - mene 26 
Murion steam Shovel CU. ........csccccome 43 
McDowell, Hanson pose 0s casteasocnseens OR 
NOON OE CD innctisisnniincgnonndeunes ated 
Meehan Boiler & Construction Co.........0000...000006 “4 
. I en ers. “4 
oe ade hee tC ae 32 
tModern Machinery...... eoienaenpulibitbanatiitininaniaamia - 
Morris & Bailey Steel itenndiabe sooqonsnosoconenesins 37 
Mugford Pine <nitnosmmanenseusiinens ercccecccccneccccersssroosonecess QS 


*National Engraving , inesiennaitacns tae 
SIRIUS Tr SO I Oo cetnentientian 
Nilson, A. H., Machine Co............ nacenenianss 
North American Metaline Co............. 
Northampton Emery Wheel Co 














double dagger ({) once in three weeks: the | .; : ww 
parallel (j) three times out of four. weber _ tate Bp iicew anctoneweitdiodsmatenbinddiia 
- pages | CBer ema yer, BS. Be CO. ....r00e sesrerscescscosessscccscsesecees « 32 
. | Oglebay, Norton & Co.. evevecusece cosesvensensenins HD 
ee 5° 69 siiaenasmaim rane arvonemenesainiaes 
4itna-Standard Iron & Steel Co............ccccceenenes 28 | Ohio Stee! C v 33 
Aitchison, Rob’t, Perforated Metal Co............... TT) 0 we ~~ & ~pepsmemezamenaman enesencnaienaions sve ~ 
Allis & Co.. Edward P. Co. ‘ 39 | Parkhurst & Wilkinson Co.. se seenenesn did 3? 
Apollo iron & Steel Co.......................... =| Pattison Supply Co., The W. M.. coonssootsoanenn >i 
Asunatreae E06. Tool Co... a a 43 
Bs OS ia ccncccescncnsnscscesenesnescese '| Pittsburg Bridge Co = 
a - bins. shincnectentiunn pemaneminsteenapesse 7 Playford Stoker Co..... By. 
ini sutiaininaieainepeernnnaiineinestprintmaniions a Le... 2 
I 29 i> ae ceniiehis : 
Baird Machinery Co.........c0cccccsccscessees 23 - dott Drill Co : 
pe ea 23 Rarig Engineering Co... is is Sapa: 
Baush & Harris Machine Tool Co..... - 44) Reading Crane & Hoist Works. Py iheaicaeaiom 
Dechins ate ak j stags ra HSLAOTDS . ot Reese Hammond & Co..... eeanniectniiniat ~ 
Bennett & 0’ Connell Co... ..cssssssoseoees 44 *Kice Machinery Co "pe aaapetaeaeaekaseeammemmattccigle. x 
*Ber er M 4 Co.. wate ; ef ESS RAY PER EER ET We Uices coceeersceeeert scenester eeoengeseernnnes - 
~ cs M 
oe = se | Rite Conley Mg Ca 
Besly & Co., Chas, ince TT BE | Rockwell & Co. W. 8 eases 
Bethlehem fron Cr Pe —— f Son 3B SEEN Bl ecesmatantnennoenmanisuapiinecacaen ae 
Bickford Drill & Tool Co............10....ccscceccccescees 27 yan, J J Pr apes Weret ceamar -* 
Bickford, H...... eA aR SEP aes a4 | Sanderson Bros. Steel Co. ecccocncessccccveccoecstonn Se 
I GE TI con nmenseneisteannntvnsenecavcissescamnieis 4a 


Blakeslee Mfg. Co. 
LL ree 
dL ae 

Brainard Milling Machine Co.... 
Brass Founders’ Supply Co......... 
Breitung, Edward N.................. 
Brightman Furnace Co... 
Bristol Co., The... 
*Brown, Edward... aantecnss1pPwchecsthGapnbbceietbeunes 
Brownell & Co., The.. 33 














Cahall Sales Department.................... sessensese 
SR Bs Mn: ect dininecntnerans enceg sunsncnensdcsncee 
Central Electrotype & Engraving Co....... > 
*Champion Rivet Co................. ee ae 
Chicago Fire Clay Product Co... occ cceeeeeeceee 2 


Chicago & Northwestern Ryo oo 
*Chicago Die & Machine Co... occ cee ceeeee cones - 
Chicago Press Clipping Bureaw...........00.......ccsee. 30 
"Chicago Rawhide Mig. Co.........c..cco-csccccessceseores 2 7 
eT aS 1 
Clayton Air Compressor Works 2 
Clearfield Fire Brick Co.. 32 


Cleveland City Forge & Iron Co... 2: ibnteteianes 
tCleveiand Facing Mill Co... ccc eee 
Cleveland Rolling Mil! Co 
Cleveland Tool & Supply Co 
Cling-Surface Mfg. Co......... 
Clinton Iron & Steel Co .... 
. M. & St. P. Ry........... 
Cole, 1. Wendell. 
Columbia Fire Clay Co... 
Guess BERG Ga. sccoccestetns 





tS LL 
Scioto Star Fire Bric kW orks.... 
iSharou Fire Brick Works. : 
Shenango Valley Steel Co................ 


Shiffler BridgeCo 





NT SEE SD ciniciivacsntcicinensenininautsenanencnebdeiuns 27 
EI BEGG CD cccecsnccnscccecncs cen nvevscnssensetesecéenete 
Spofford & Son, Wm. S.......... 

Standard Paint Co................. —_ 

tStandard Sand Co. .............. niemnsinieeiieenl 33 
eT 44 29 





Siilwell-Bierce & Smith-Vaile Co........ 
Storey Motor & Tool Co 
Stroud & Co., EH. H........0...0+. 
Sturtevant Co., B F..... enews 
*Superior Charcoal Iron Co 

Swarts Metal Refining Co 


EE ee em as 












Textor,O siphtinnmdsnmn 
*Tod Sand Co., L |” FR Rae neonate ent 
Tet Wn, & 0, . “ 
Totten & Hogg Iron & Steel Foundry ‘iinet 
°U ehling, SL Ee 
Union Mining Co sonapuminrnssecsdaved ww OF 
United States Hotel Co...... ; paiemenien ieee 24 
PRED SIGHS Gi datscctpenssnnseenummseninresstepsopemsounennninn I 
SE SEIT CIT iccennncidubsdhemntincnticiattiemivcnchinaannill 8 
SEE TIED, TU ccnctsitnntrentiindilpecnediinieiiecasaiaiacvadiatigdll 30 
ee, Be cacintinenineiticincnsniisiaietimnieneinnnt 29 
Wellman Seaver Engineering Co... cccceseee 42 
PR I Ga cscs tcdccntitadl: <cnbnctnticccdiciv’e ann 
Co. 8) o- 37 
2 


Williama Mfg. Co... 
Wood Mowing & Reaping } “Machine Co. neonatal al 
Wyman & Gordon... anatinenaiil 
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| BRABURN STEEL COMPANY, Braeburn, Pa. |. ooocrons, | [RON AND STEEL MARKETS. 
3 
MANUFACTURERS OF Wm. Metcalf 
4 Chas. Metcalf, IRON ORE. 
FINE TOOL STEEL AND FORGINGS. ALSO SPRING  [p.3. Hasbrouck. Special io dott Deni La pg 
w- , 
HAMMER, AND MACHINERY STEEL OF HIGH = [5.5 Soid%ireas, | Besseme te 
: ~ QUALITY. FINE OPEN-HEARTH STEEL. ag t Specular, SE angen + 
armen Nk Te 78 
Hematites No. 1 non-Bessemer . 
4 is THE SAN DERSON TOOL STEEL. eee No Bn non-Bessemer .........<«+.. 
eu ttabtty Mesabi Besseme+c...............ccceecesererrerseenees 2.20@ 2-35 
EASY TO CET............. Our stock is so large and well assorted that all ordinary orders ere filled 
; TO WORK the same doy they are received PIC IRON. 
. on Our annealed steel has n r been equalled 
; EASY TO TEMPER... This | is act over sensitive ant will stand anv ordinary handling CLEVELAND (f. 0. b. rset 
; without cracking when you come to harden the finished tool N er. .) ar seevenesecneee: B wsvens 10 65 
EASY TO PAY FOR. When its good qualities are so apparent > Strong oun ry. sesverrseenses 10 GO@I0 65 
: vt ” No. 2 Stron Foundry... poodPoabessoteesnatontne 10 15@1 
It pays to use “the most reliable tool steel in the market on Senne sol anact S@ 10 25 
. SANDERSON BROTHERS STEEL CO.. Cleveland Warehouse: 97 Water St., CLEVELAND, 0. oa ey Mt ne 9s 
Gray se, 9 25 
| No. 1 American SCOtCH....cccsccmeecocs cxous 10 65 
' is RE Sh a _— | No.2 American Scotch 10 15@10 40 
. STAY TSA \% be | Lake Superior Charcoal... .cccccccccccccee scree ms 
‘ = PITTSBURG : 
B SRG S° PI aetieeteniitsnintitneintnnatualiulseiibl $10 10 6 
: & My C R rE c C ENT CT > kK > G C€ : 0. | No.  Poundr¥arnsswscswowcrsnesns 10 oe 
4 Bray POTHE. ..ccsccceseessseccccccessscerssncsesesecs 
& LN | White = "Charcoal. encenocese ssngocasspes 7 44 
Warm Blast Charcoal .............cccccseseeves 13 co@ 
7 480 PEARL SI. PITTSBURGH, gs. SF 4665 CLINTON ST. Cold Blast Charcoal............................ 22 00@ ahse 
. NEW YORA CHICAGO. Bessemer.. pentnenes eccensecccseteneen SPEED ED SS 
a Curcaco : 
| MUU St 
Local Coke Foundry No. 2.....cccccccseres 
; La BELLE STEEL CoO., Pittsburgh, Pa. Local Coke Foundry No. 5. 
Local Scotch Foundry No. 3 , 
) Southern Coke No. 1........c.sese0 eres seceee 
} IID IM, Dicceccencccsssnescccecensene eocens 
@ | Southerm Coke No. §.......ccccccccecccceeeeceee « : 
Southern No. 1 Soft....... es 
SPECIAL GCRADES FOR ALL PURPOSES. cones . + ya 
Southern veries 
| BYRON HH. WA EXT'TE, foetnes Se, Seer Nas...---- 
Western Selling Agent. onto reas Se 
- - Malleable Bessemer............... cai 
| OFFICE anv WAREHOUSE: 68 and 70 South Canal St., Chicago. | Coxe Beemer. 11 gem ince 
CINCINNATI aes by Rogers, Brown & Co.) 
| Southern Coke No. 1, Foundry........... ~ 0o@ 10 25 
| Southern Coke No. 2 and No. 1 Soft. 975@ 10 00 
Hanging Rock Coke, No 1.........0.c0se0 om ae 
Hanging Rock Charcoal No. 1, Fdy..... 14 15 50 
3 Tennessee Charcoal No 1 a | 13 00 
| Jackson County 8il No t.. 120 12 50 
Southern Coke, Gray Forge.... we» 875@ 900 
| Mo itled semgoecee --- 875@ 900 
| Standard Georgia Car Whee 142 15 00 
Tennessee = “ = 14 00 
Lake Superior ” a 14 25@ 14 50 
| BUFFALO : 
BYRON ‘H. WH ITE, Western. Selling Aen. No.1 aN ae Strong Coke Iron Lake 
Superior 
| 68-70 South Canali St., Chicago. No. ? Foundry sivong ‘Coke Iron Lake mire hese 
.s Superior Ore wsseeeeee 10 50@ 10 75 
| - Ohio Strong Softener No. 1. covereee EE §0@ II 75 
Faqtroem Op. GESVRTY BPO. Seccccessessccccesese sce ences 14 00 
| Lake Superior Charcoal.. essecese que come 82 9D 
7 Bewtare BOGE Ws Broresecccccccecccccccccsese 10 50@ 17 
| Bamging ROCK CRATCORL...cccccesvccseccccss 00 cscees Io 
| Str. Louis: 
2 Southern COKE NO 1.......cccccceeeesseeeeeees Bane csces $10 50 
—— . ; - CA Southern Coke No. 2..... 
=% (e“__ Dy» . . Southern Coke No. 3.... 
—_ —_ {BRON HWHITE , Southern Gray Forge........ janine wee cence 
} = ee A Sten Sri Line 2 , “Aidt Southern Charcoal No. 1........sseesseees me Smee 
—_ a erior Cat Wi ssengeneendendentanee ae. enh susan 13 00 
| Lake Superior Car W en ecnsoncocssvess ose covtcs 8S OD 
. BYRON H. WHITE, Western Selling Agent, CHICAGO, | Ohio Softeners ecco oe ee 3 @ 


Southern Car Wheel. Sedapndbnedinimenecenabetines cab heath 
FUUGNTAAUEUTAUEAUEUDAUEOUENUEUAAEAUEAEAUOOTENUAUEOUEOTEOUAUOOUEOUADOGUEOUAUOOUEOEOOEOAU OAT aGeNUeaeOdeaqeOttY oti 


OLD RAILS AND SCRAP METAL. 











3) T J R N E VV (Delivered Cleveland.}] Gross Tons 
O14 170M TRUDS....... ..ccccccossoesereccerececcreccccscovecsesees -$13 50 
Old steel rails (6 ft. and OVEF)...........crvseeenee 9 75 
4 * a Old steel rails (6 ft. amd umder)...............ccccccun 975 
GR GE Wa Dccncsssncccnnncssncncnsnensasiscsscessennsnas 11 60 
Net Tons 
No. t R. R. Wrought SCTAP.........cccccccecceeeeseceeces $11 00 
BREE Biren ccseccacsnesnsnsicnccoredecsodnetienanssccciinatiinen 8 00 
NO. 1 Machine CAaSt BCTAP.....ccereseeecerveveeerereeeees 8 25 
a —_, enessseosesorseconccosesesonessconscoonetscoseenneoes 15 50 
ARES CSTR ccascecerqrcccsapbensecntincess pubsstnenheins 00 
WILL SOON BE READY. jt a turnings (free from cast)................ 6 50 
st TAGB 0000s cccesseveees ccccsccccescccescoscccsocsesces 2 
LOOK. FOR aA Uncut wrought iron boilers.............ccccccccccsenee ; 
Steel boiler plates... meeuneeehenenertnambannesiens 00 
Grate bars.. 


Park h ul rst & Wi | k i nson Co. , Pipes and flues ic SS z ~ 
Hoop and band iron. seumpees 


146-164 Kinzie Street, CHICAGO. pk ny 


Malleable iron....... 




















Subscribe for the Iron Trade Review, $3.00 per year. See eee 
= amas Channels (f. o. b. Cleveland).... L.ase 
NB1OB....cocsereccseereeess covecececencscococ sooscesesccoses 1§¢ 
Stans POAALREL CAROAASZAAADAL LZALCALEARSADAAAAADE Gulvessai Plates... cisdiiicanieahtecidath wate one 
Don’t Waste Money in Your Pattern Shop. hoe PBRGBB orccccceccovenccnstsvenssvccsescssesecesscoss 1.20€ 


LTHE GOBE!LLE PATTERN CO., Cleveland.! | mean 


OS Oe 8 HOHE FE SSOSSESSSE CES PO CC CE HS Oe Ae ee owe 
Rounds and Squares.—-Rar Iron. 





, fe ee see 1.05 Base 
Betw een the f akes and the is the BULK of THE IRON TR. ADE | a 
G lf, I h . ceaaiiaes . ° Tl i chasievetienmeiiienneinaiameninenan spenmenneians » 
rulf, the Mississippi and the Al- REvIEW’s circulation. In‘ this|3% Se enmenccmacseeicirarietie somnanocccs 
4 A : - D 4 JG ccccccccccccccccvccccccencoveccosses cos ennsenvend “ 
legheny Mountains—the best buy- section advertisers in all trade «8 to 5 a um ¢ 
5 * 1 *.86 





ing section of the United States— papers getibest returns. te te Sif cn 
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—._ For 


4% oO6xH%to!I 


EMERY. AND |e Se ae Re ia aE ' 


g VITRIFIE GORUNDUM = 
WHEELS. . . 2 = 


1% tog x H%tor 





Flats.—Bar Iron. 


GE OSE FE OO Es coccceccccec cee : 


4% to6x1 1-16 to 1........ eit RO DORE ; 
| OF LD SET 1-16 CO 1}... ccerercceceseeees ‘ 
FES Te. TY, ae 


Strong, Carlisle & Hammond Co., Cleveland, O. VITRIFIED EMERY WHEEL cO., aon wes 
4% to6x 1% to2 


SOLD BY 
Weed & Co. Buffalo, w.y, CAM SE RUN WET OR DRY. 


Foundry and Machine Shop Work. |* 22% 25:¢- 
| 


Machinist Supply Co., Chicago, Til. 


Sligo Iron Store Co., St. Louis, Mo. Westfield, Mass. 








££ Fe 1) 
8% to 10x 1% to2 
eek fy eee 


Eddy Dynamo Electro-Plating Machines|%%: 


1tor 1-16x 
—— FOR ——- % to 15-16 x 

| % to 11-16 x Ht 
| % tog16x % to % 


BIGYGLE PLATING PLANTS. .... 


| 6% to 
14% to6x ¥& to5-16 
1% to 

Ito! 

\% to 15-16 x & to 5-16 

% to 11-16 x & to — 

% tog16 x & to 5-16.. 

| 34 to 7-16 x % to 5-16... 
Heavy bands, 





Heavy Band Iron. 


Light Band Iron. 


7 to8 x No. g to 3-16.. 

7 to 8 x Nos. 10, 11 and 12.. 
| 6% to 6% x No. 9 to 3-16... suscneesednna 
6% to 6% x Nos. 10, 1x and 12., Leianies ae 
GEE 006 E WO. 9 00 9-M..ncer.cccccccscsccccccescccees of 





NORTHAMPTON EMERY WHEEL CO., 20S. Canal St., Chicago, Ill. 


EXCLUSIVE WESTERN SELLING AGENTS. 


% 

% 

% 
to 
to 


Light Bands 





The Chicago 4 

















EACHING with its 7,yoo 
miles of road the famous QT * ES él'l) 


Water Powers, Coal Fields, 
Iron Ore Ranges, Hard and 
and Soft Lumber Districts 
located in Illinois, Wisconsin, 




















Michigan, Iowa, Minnesota, South Dakota, 





North Dakota, Nebraska and Wyoming, 


and by traffic arrangements with other rail- 
ways, 7,350 stations located on 41,000 miles 
of railroad (one-ninth of the entire railroad 
mileage of the world, and one-fourth of the 
railroad mileage of the United States), has on 
its line more industrics than any other western 


railroad. 





ae 


Manufacturers contemplating 
moving or establishing branch 

the West are re- 
inguire what 
can offer them before loc ating \% 





General Freight Agent, 











A paper that is paid for and read—THE IRON TRADE REVIEW. | 


to 4 x No. 9 to 3-16......... 
t x Nos. to, 11 and 1 





4 
eS 2 Ty SS See 
3-16 x Nos. 10, 11 and 12............ iin 
Yt? 5) DO Ee 

© %x Nos. 10, 11 and 12..........c0cceee 
© 3 X NO. g tO 3-16.....0ccec-ceecereneees ; 
© % x Nos. to, 11 and 12................ : 


° 
I 
I 
x16 t 
t 
t 


916 to % x No. 9 to 3-16... tiipdantignatienneneniiien 
| 9-16 to % x Nos. 10, 11 and 12................... 
deeted fof se [aa ee 
7-16 to 

fs Ty. ; e 
ft eye Sr | eee 


x Nos. 10, 11 amd 12..............0000. 


Bevel Edge Box Iron. 


TS eS Ef ae . 
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3o * 
240 “ 
7-32 in. thick 1- ao 6. par Ib YI seas 
than \ to 5-16 thick. Bevel Edge Shaft fe 
| 1-10 higher than same size of Heavy Bands. 


ron 


Same as Light Bands, of same sizes. 


Beaded Band Iron, 1& in. to 2 in.. 


Sand Band Iron, I-10 c. above same sizes oO 


Oval Lron. 


BO OD FFB. cccoccsecccccccee 
% to 9-16 x 3-16 
| #% torm-16x% 


Half Oval and Half Round, 
. | 


Half Ovals less than ¥ their width int 
extra price 


Horse Shoe Iron 


eee 


1.20 
2.50 
3.50 
4.50 
hickness, 


40 extra. 
so 
60 


70 
30 


I c. extra, 


Cutting ordinary bars to specified length, .20 to 


30 extra, according to length and size 
Steel Bands. 


% to rk." 16, 17 and 18 10 


Width English Standard 
In Inches. Gauge. 
I 1-2 to6, Nos. 7, 8,9 or 3-16” 1.50 Base 
Extras. 
1% to 6, “* 10,11, 1z0r %" 05 per 100 lbs 
1 to 1h, “ 7, 8, 9 or §-16” -f0 ‘ 
1 to 1K, 10, 11, 12 or %” Is 
13-16 and %, “ 7,8, 9 or 3-16” 20 
13-16and %, ‘“‘ 10, I1, 120r %" 2s 
1-16and %, “ 7,8, 9 or 3-16” 30 
11-16 and %, “ 10, 11, 120r %” 25 ‘ 
9-16 and %, 7, 8, 9 or 3-16” 40 “s 
o16 and % ** 10,11, 120r %" 45 os 
Nos. 7, 8, 9 or 3-16". area sreaseans se “ 
“ 10, 11, 12 or %”..... socusan = 
wa 9, BO OF BO ccccccn a sy 
tied 3.4 CC lD|lGlCe ad 
H%, we LS fe “ 
TO, II, 12 OF YG"... ..cc0e. 1.05 aa 
Iron and Steel Hoops. 
Width English Standard 
Inches. Gauge 
7-16 to 3 Nos. 13, 14, 15 and 16 60 Base 
Extras 
7-16 to 2, s* 17, 18, and 19 r o lb 
7-16 to 2, 2 , I 
ct) 7 —— ° 
2 OD GE SB te ccsenes 2 . 
% to 1K," 13, 14 and Is. 05 











2a 








December 29, 1898 


THE EDWARD P. ALLIS COMPANY 


MILWAUKEE. WIS. 


MANUFACTURERS OF 


Blowing Engines, Hoisting Engines, 
Pumping Engines Alr Compressors, 
Special Engines for Electric Lighting 
Street Rallways and Rolling Mills, Ore 
Crushers, Crushing Rolls, Stamp Millis 

oncentrators, General Mining Milling 
\and Smeiting Machinery. 


————————————owes=— Reynolds Corliss Engines. 
<== 
NEW YORK. CHICAGO, MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO.SAN FRANCISCO. PITTSBURG 














THE LANE & BODLEY CO., 


CINCINNATI, OHIO. 
= 
Engines, 
ALL SIZES. 


Simple and Compound. 
Shafting, Hangers, Pullevs. 





Beit Elevators, Saw Millis. | 





The Geo. B. Sennett Co., Youngstown, Ohio, 


MANUFACTURERS OF 





Sennett Compression Coupling 
And Other Specialties. 


We do not claim novelty in these Couplings 


so much as good material, good workmanship ant 
extreme simplicity We make them of a very 
strong cast iron, with wrought iron bands 
We make also the 
oye ~ =, 
SENNETT ENGINE 


20 to 40 H, P. 


Foundry contracts solicited for duplicate cs 
ings, from 10 Ibs. to tons each 


WILLIAM [OD & ud, 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
special heavy machin- 
ery for the iron and 
, Steel trades. 


Williams improved Vertical Engines 
For Direct Electrical and all High Class Work. 
89-41 Cortland St., N. Y. Park Building, Pittsburg, 
Tr oF WTITTLIAMS SEWARD 8. BABBITT. 


«the Rarig Engineering Company, 


COLUMBUS, OFETIO,7 











MANUFACTURERS OF 


Heavv Duty 
Corliss 


BLOWING - ° 
STATIONARY 

HAULAGE - 

HOISTING - ad 


Boilers, Tanks, Steel Chimneys 
Structural Iron Work. 
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th&to 1%, ” per rfoo}ibs 
1% to +f 20 
mtom, “ 3° 
i-16and1, “ a _ 
15-16 and 1,“ 16, 17 and 16......... IS si 
tg-16 and 1, “ 19 AN BO......c0sese-e -20 4 
15-16 and 1, “ s minenndimienmennegpnditids 25 - 
SG GE 8, BB aicencceseenenewrsnnccnens 35 08 
i. Nos, : 14 ‘and - Rees #1 .20 os 
4 “ "7 and 1 25 
‘ - A en 30 , 
%, © Diente in - 
“ 8 Ric 45 = 
and 13°16 Nos. 13, 14 and 15..... .30 “ 
and 13-16 “ 16, 17 and 18........ .35 , 
and 13-16 “ 9 and 20..........+... 40 
OU Br GB cecee-contnsoecenens a 
and 13-16 DD sncccaventanaentneesanein 50 . 
i er 60 “ 
11-16, Nos. 1% 14 and - 35 = 
11-16, we {| 5 See .40 ee 
11-16, © © G68 Ginn ve «50 
11-16, SS 60 
11-16 a peeuennee : -70 
11-16, © PR eee .8o 
%, Nos. 1. AEE Sienninsesesens . 40 
° = won ikicnsemnccssatives 45 
, Ul, 
Hs, = = . 
H, © Biennial Bs . 
Son, * G8, 06 GH Bcc 45 “ 
916, “ 16, 17 and1 ‘ - 
. San | ff Cee 7 
i eee = 
een ’ 
= * Se a 
y * & 14 “and 1s. o 
%, 5 Ge Wi memencccens 4 - 
%, Ge Eeician etna a as 
%, GB eencnsrercnvenennesnevemmennnen = 
%, 7 = pesgeesscesces enseneenccovcosonsess . 
%, = Gittins 1.00 
7-16, “ rH _Y (a 
~s * |, ey 
- ae Y|CUYl ee ee 
%, “ 13, 14 and is padutgunounsenessenn 1.00 se 
w", 5 By Ge Giessen 1.10 ” 
H, an | | eee 1.20 " 
Sheet Iron. 
BB. BP encneccereenatescesantsnbeaiintaneetenimeanienemesiein 
Bee EB conceccngnsencnscoescnsametammece 
Dey Eb ncésnseccestecensntncanincenavenieounpent 
No. 15-17 
No. 18.. 
Ra eer ne 
ea 
NO. 25-26....0000 
FEO, GF cccocccecncntt ncnistontummesenuuns 
— Teal Stee! 
jessop’s....... weccecscenencoosesecoscenses seoceees ise 
Hobson's ‘ “Best ’ o euapnceasemnenantiuntbencasenunesets , 15sec 
- gg RR asc 
Steel Boller Plates—1- 4 in. and Heavier. 
ATE vasinsctnantheapenainicesnaitntweinntstbeintbiinsiieinininidans 
Er a eae 
ee ae 
Marine Flange i 
FESO DRGE..ccccceecccceccccceccoccsoncccnevescscesesooes 2 05 
Above includes plates 90 inches wide. 
4 4c. D. extra 
i. er Ic. - 
| 300 00 206 898. WEGR..ccccccccceccossccvesceveserses 1c. a 
OG CU COs Diiictcsenetencststeninconsssteenetnecnend special. 
Fiats. cts. Ds 
2 tog16 in. wide by 2 to % thick.................cs000. 08 
| Bessemer and 0. H. Steel. 
| Bessemer Machinery..........cscsessseeees base price, 1 40 
| Open. -hearth Tire.... , ¥ I 48 
| am hearth Spring.... os I 
RD TID cintatnaeounbane “ I 45 
Toe CDTi ncccncestpecnenccanguessesenesecnteneiees ” 190 
— Shoes, tapered and bent..... ™ 1 60 
American Oast Tool Steel. 
ROUND, SQUARE, AND OCTAGON. cts. Ds. 
in. inclusive peceunsstocnedsnesoceuneasbetestsdcoteses -.08 





Wrought Pipe and Boller Tubes. 


| Lap weld black, base, and ro PCT CONE... .....rene. eee. 78 
| Butt “ -  — *"ebebeusens 72 
Lap “ galv. ws ” a 
Butt ‘ ee ge pee tS RC 67 
Boiler tubes 2" and smaller ee 
| Boiler tubes 2%" and larger... ent 
| Casting ec-ew and socket joint sonune Ais. 50 
| Casing inserted joint......... ; dis. 45 


“MACHINERY SUPPLY MARKET. 


[From Store, Cleveland.} 
Anti-Friction Metals. 


Magnolia Anti-Friction Metal, 25 cts. per Ib.. f. o 
b. New York or Chicago 

No Name Metal, 15 cts. per Ib., f.o.b. New York 
or Chicago 

Mystic Metal. to cts. per Ib., f. 0. b. New York or 
Chicago 


Anvitia. 

I inenitnniivintiiaiecitiscaiiialiniss ab 10 
| Wright's . pcuidttniasaieimienaenunniaiieniel eDis 
| Bellows. 

, Hill's | 

Blacksmiths { Bullock ‘s......dis sofere 





ET EDS AT 
Hand ...... dis S2%5:: 














40 


THE IRON TRADE REVIEW. 


December 29, 1898 








The 
Playford 
Mechanical 
Stoker 


Guaranteed to 


Abolish smoke, to increase 
boiler capacity and to save 
fuel. 


For information, address, 


The Playford Stoker Co., 


404 Teiephone Blidg., 
CLEVELAND, 0. 








ORDER DIRECT FROM THE 


IRONCLADPAINTCO. iron ciad Paint Co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g. 


CLEVELAND. OHIO. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 
~ Ground in Oil 


USED BY NEARLY ALL THE 


[EXON’Ssuics GRAPHITE PAINT 


FOR TIN OR SHINGLE ROOFS AND IRON WORK. Tin roofs well painted have not re 
IT iS ABSOLUTELY WITHOUT AN EQUAL. quired repainting for 10 to 15 years. 
If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J. 




















FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels. 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS, 


THE WILLIAM Cramp & Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 





SSeS Sasessesiesiesves: Saiesessesiesics: 
THE 1898 EDITION | 


Is a thorough revision of the list of blast 
furnaces, rolling mills, Bessemer and 


OF THE 
Open-Hearth steel works, plate and sheet 
[ron and Steel Directory mills, nail mills, tin plate mills, mal- 
leable, cast iron pipe and wrought pipe 
___ lublished by ks, car wheel and | ti k 
The American Iron and Steel Association. WOSES, Cas WESS: an CCOMOTIVE WOTKS, 


Will be sent postpaid by Zhe /ron Trade 
Review at $7. Ready now. 


with many new lists of works in! other 
lines. 














Belting. 

Boston Belting Co.’ 7 maemaes.. dis 7o & 10 
pusepeasecnencsseecssed dis 6o&1¢ 
o o “ = dis 8 55 
Cleveland Rubber Co. extra standard.....dis 60& 10 

We 0'S Geet LA Drcccccececescsecsscnseceescccccsovecesccceced is 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short La Sage Leat ier. ..dis 50 

Munson’s Short “°: uble and Light 

Double Leather... is so&rc 


Shultz Raw Hide Leather Belting, ‘Double 


and Light Double... ovneeeeie ge 
Standard, oak a ee dis sos 
Alexander Brothers’ pure oak tanned............ is 
Blowers and Exhausters. 

B. F. Sturtevant’s..............cescesessseeeeeceeesseeeeenees dis 20 
Boston Blower Co..,........ssssseesererenseneeereeeenenes dis 35 
Chucks. 

Cushman’ s 4 Jaw Independent....................s0000# dis 45 

MM DIMAtION.......00....0--eeeeeerereeseneres dis 40 

= Geared ScrOll...........csse-eeecessreeeeeeeeGd® 
zs 2 Jaw Brass Workers................00000 dis 30 

“ Drill... sievisinineansndnienniiiae 
Wescott’s Scroll Combination. evvvccsevccconeccooed dis ssh 
Imdependent .......0c.cccecsecccereseocccenss dis 40 


- Little ¢ Giant ee dis 33% 
Horton’s Independent di 

Whiton’s Independent. 
National Combination. 





Sweetiand 

Almond Drill patedemensonnat 

WER nanannsccceqscceccccenvecccccocccecesococccoosneeed 

Skinner’s Combination Lathe.............+0-+ dis 40&15 
= Independent Lathe............0++ dis 40&10 
pe Universal Lathe.......... ......+..--..dis gar 
a WEB lcccccccsecccececconcccncenesaccesesssevecocnseed is 30 

Cutters and Reamers 

CIOVEIANG........00cceccerereseccceeeesseesees eoeseneseeres ais tog 

eeht Be WERE .ncccccccecccccccececscecsceccssecscees dis — 

SUIITIIINES ccsccoassscnqcesestesstessosovucoussenmncososenend dis 10@15 

MOTBCo..0022020002-sc0ccccrereseceresonsoossesscssesseseess dis 10 tors 

Brown & Sharpe, Milling Cutters.............00+« dis 15 

Gear Cutters... sone dis 15 
Crowbars. 
Iron, steel points. naiguapintiiesesnapenneuautsenmmennennand Pilb 4 
Drill and Drill Sockets. 
Twist Drills 


Morse Taper&Straight Shank to 1"dis 50 &10 to6o 
Morse Taper and Straight Shank Larger 


ee dis 25 
Drill BOCKEtS......0000..0..-coccccccccccossvocccesovecsoescccees dis 25 
Standard Twist Drills... coveseeseresl tS 60@60&S5 
eS ee eee dis 60@60&s5 

Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, F 
8) OD ae ac 5 c¢ 2%e 
% kegs P D..............000-++ 4%c sic a%c 
gS “2 | See c sic 3 ¢ 
to 1 cans, to in case...... 6c 6446c c 
ro cans less than 10.10 c Io c Sec 


Emery Cloth and Paper. 


Barder, Adamson a oiciccisessemencssensnitd 
H. H. Barton... ssicalidmitiiaieteciial 


Kmery Wheels. 








BIER. ccecossenecocvecccsescocesosenececcsoccoseened 
Cyclone......... ; enemnneceniet i 
Files 
BOE Bin ceccocecesecccccesssesocessssecseess dis 60&1 1o& 10 
Nicholson sussnaseensentonsonnsonassencnced dis pre ee 
KK. P.cocccccccceseccececoovessscnsasanssenasansooess dis 25 
10&10 
10&10 
10&10 
paeneesengiel Ais 
eussbeecencncensonmned 8 70 
seesveqessncsseseummsonsnsssossooesooseneesoed dis 25 
benesescassenapnooonegnooseoousvenscqsoonssoneccssssoosesed dis 30 
Reynolds Bros.’ Hand Cut..,..........scvsecesceeseeees dis 50 
Industrv File Works Hand Cut.................+ dis 50 
Hammers. 

BD a We ccncttninccnstncctsinoncaniaggeesecnecseveevesenecnsseecsens dis 40 
Atha a de ee dis 50 
Heavy hammers and sledges under ae ee: 10¢c 
QUEEF BB cccrcececcesees 8c 


Jack Screws. 
LD dis 75 
Nuts and Washers. 


Size of bolt inches af 516 %* &%& K% & 
SQUATE........000.000000 7 37 4% «4 3éq 3% 
Hexagon...........+++ 13 1% 8% 6 5 5K 
Washers.. 8 an 4 4% 4% 
In lots jess. than 100 hs, # b « d Kc., 1 ® boxes 
add 1c to list. 
Nails (wire). 
Standard Penny Nails, ®@ keg, base. 
gf” SR $1.30 
Less than car lots...$1.40 
Oilers. 
Nt RO, is cnitatattine censiinsetnningnguaeneiennel dis 60 
Benes ONE Coppel ecrcesccsosccccccccccccccccccecocesooeooces dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2° 
$4.00; No. 3, $4.40 B | pestlhehte conte! dis 1o@10&15 
Picks 
...dis $12 fo 


Railroads, ; 0d 6 Bccorescssccecee - 
te to 7 Bs seeeeshls $13 60 
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“Storey 
Motors 


Iron-clad. Completely Closed In. 
Dust and Moisture Proof. No 
External Magnetism. Specially 
adapted for Direct Connection 
to Machinery. 

Special Direct Current Motors for 
All Classes of Work. 





Main Office 
and Factory : 


Branch Factory, Hamliton, Canada. 


464 South Broad St., Trenton, N. J. 


Cable address, Storey, Trenton. ABC Code used 
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Rivets. 


Iron, Thousand, list November 1, 1894......dis 60@60 
Iron, Ordinary , Cooper’ 8 Block and Carria 
list Movember I, t, TOM... 


Copper.......... dis aon 


Taps. 
Cards, Hand and Nut tO 2 Gircccccccccccoem f 
tere’ oe ity itl 


u “ tena NNN ANNAN Hn 
Pratt & Whitn 









a 8. 


THE STOREY MOTOR & TOOL CO., are == 





This valve has no dash pots, springs, guides or complicated 
levers to get out of order. Itis simple, reliable and well made 
Never sticks, and can be relied upon at all times when using 

exhaust steam for heating; or when used asa relief, or free 
exhaust on a condensing plant, it has no equal. It is noiseless 
and free from any complicated attachments. 


JENKINS BROTHERS. NEW YORK. PHILADELPHIA, BOSTON, CHICAGO 





iB 


Excelsior Straight-Way Back Pressure Valve. | sop: cade aga ng 














-- is 30 
-- lis 40 
Merrill’s.. Oe 
| Howard... eee 
Wire 

List, Apr. 9, t8ig4 
peesepensesouss® Sutsatousousstecssccsnscsastuceusssusesrens dis 35 
— nay peneed 8 5 

. * 502) BOB, Bcc dis 10& 
Co Nos. o to 18, marke H] anal dis : 
Galvanized Nos. o to 18  emnenepamiad dis6s& < 
Tinned market Nos. © t0 18.......ccccccccsssesseses dis 67% 
on -~— — wns eecerecccnseesnsecsscerssccosseli® SS 
nn room Wire...................... dis 7o&5@ 10 
annealed Fence, Nos. 8 and 9... ange a 
Annealed Grape, Nos. ro to 14.. pa dis 75 
Stub’s Steel Wire | ae sc Wb dis 3% 





DIRECTORY 


OF 


Iron and Steel Works of United States, 


Published by The American Iron and Steel Association, 


PRICE, $7.00. MAY BE ORDERED THROUGH 


IRON TRADE REVIEW, 


Offices: Pittsburg, Cleveland, Chicago 


The [ron aie 


A comprehensive treatise on the art of 
molding, including chapters on core mak- 

| ing, loam, dry sand and green sand mold- 
|ing, also crystallization, shrinkage and 
contraction of cast iron and a full explan- 
ation of the science of pressures in molds, 
added to which are formulas for mixtures 
of iron, tables, rules and miscellaneous in- 
formation. By Simpson BOLLAND. IIlus- 
trated with over 300 engravings. 12mo.; 
cloth 





Sent, postpaid, on receipt of price, by 


The tron Trade Review Co., 


CHICAGO. CLEVELAND. PITTSBURG. 














Established 1858. 


MANUFACTURED BY 


Our Characteristics : 
Uniformity, 
Strength, 

Finish, 


Prompt Deliveries. 





Refined Malleable Iron Castings 





WALTER A. WOOD MOWING AND REAPING J MACHINE C0., 


(Seymour, Santvoord & Danforth Geer, Receivers. 


Reverberatory Furnaces only. 
Annealed by Improved method. 
Annual Capacity 6000 tons. 


HOOSICK FALLS, N. Y. 
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Lo ae ALL PURPOSES. 











THE WELLMAN-SEAVER ENCINEERINC CO., 
CONSULTING AND pea: + wesennne ENGINEERS, 


New England Building, - - - Cleveland, O. 


Steel Works, Rolling Mills, Metallurgical Furnaces, Manufacturing Buildings, Ma- 
chinery for the most economical handling of all kinds of material. 














em™A Cortlss ROLLING MENGINES 


Rock CRUSHERg | 
Ral Line en Tin Duarte MILL MACHINERY | 


| MONON ROUTE | 











Fora Summer Cruise 
. » take the 


Coast Line to MACKINAC. 


NEW STEEL PASSENGER STEAMERS, 
SPEED, COMFORT AND SAFETY. 


The greatest Perfection yet attained in Boat 


THE 
construction: Luxurious Equipment, Artistic 
DIRE Cor j INE furnishing, Decoration and Efficient Service. 
BETWEEN 


Chicago .. 
Indianapolis 
Cincinnati . | 
Lafavette .. 
Louisville. . 
AND ALL POINTS 


SsouUT=I=z : 


For time table and other information, address | 
. LOW BATES tw me Mackines and Return, including 
FRANK J. REED, General Passenger Ag’t, | weais and Berms. ap roximate Cost from Cleveland, $17 ; from 


Toledo, $14; from D 12.50. 
CHICAGO. eee 
Every Day and Night between 


Cleveland, Put-in-Bav and Toledo. 
Day and Night Service between 


When writing to advertisers please men- | shane ee. 
tion The Iron Trade Review. re .. ‘ees 


Connections are made at Cleveland with Earilest Trains for all 
points Kast, South and Southwest, and at Detroit for all 
points North and North west. 


The Cleveland _Tarminal & Valley R. R. Co | Sunday Trips May, June, July and August, 


B. & O. System.) | September and October only. 


Depot foot of So. ett St. | Send %o. for Illustrated Pamphiet. Address 
City Office 241 Superior St. Arrive. | Depart. | A. A. SCHANTZ, G. P. A., DETROIT, MICH. 
Valley Jctn. & Way Stations..| *6:25 P M| 7:25 A M | 


Valley Jetn. & W Detroit and Cleveland Navigation Company 
Marietta, Wheeling & Chicago ]3: :25 PM) t7:25 AM 
Cleveland Press Special.. 9:25 P M| {2:00 PM i 
Akron, Canton & Wheeling...|*10:20a™) *s30P™/ ‘The consolidated Iron Trade 
Akron, Canton & Chicago... Sosa M ‘35P M 
Akron, Canton & Masietta, | ta:10 rmifiooam| Review and Industrial World— 
Pittsburg, Washington, D. ¢., , 

OS ere *11:30 A M| $2:00 PM ‘ , , 
Akron Theatre Train.............. [f11:10 PM the leading Machinery, Foundry 


{Daily except Sunday. *Daily. Pullman’sPal. and Iron and Steel paper west of 








To DETROIT, MACKINAC, GEORGIAN BAY, 
PETOSKEY, CHICAGO. 


| No other line offers a Panorama of 460 miles of 
equal variety and interest. 


Four Trips Per Week Between 


TOLEDO, DETROIT anp MACKINAC, PE 
KEY, “THE SOO,” MARQUETTE 























ace Vestibule sleening cars between Cleveland 
and Chicago, also Cleveland and Baltimore. New York City. 


DIRECTORY 


To the Iron and Steel Works of 
the Uinted States for i898. 


PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION, 


Thoroughly Revised. Price, Seven Dollars, 


The American Iron and Steel Association has 
just completed a thorough revision of its Direc- 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 188, a descrip. 
tion of these works. It also contains a complete 
Directory to many leading industries which are 
large consumers of iron and steel. This edition, 
which is the fourteenth that has been issued, em- 
braces more complete details of all the iron and 
steel works of the United States, and of indus. 
tries which are large consumers of iron and steel, 
than any preceding edition. It retains all the old 
features of preceding editions and contains many 
new features. 

In the edition for 1896 there was given for or the 


first time a complete list of Malleable Iron Works 


in the United States, and to this new feature there 
are now added complete lists of the Rail Mills, 
Structural Mills, Steel Casting Works, Bolt, Nut 
end Rivet Works, Chain Works, Seamless Tube 
Works, and Riveted Pipe Works—all new features. 

The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com- 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a «loth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition. 
It contains a complete list of all the 























Blast Furnaces, 
Rolling Mills, 
Bessemer Stee! Works, 
Open-Hearth Steel Works, 
Crucible Steel Works, 
Plate and Sheet Mills, 
Rall Mills, 
Structural Mills, 
Steel Casting Works, 
Cut-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Rod and Wire Mills, 
Wire Nail Works, 
Iron and Steel Bridge Builders, 
Iron and Steel Ship Builders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable iron Works, 
Cast Lron Pipe Works, 
Cast [ron Soll and Plumbers’ 
Pipe Works, 
Wrought Iron, Wrought Stee! 
and Riveted Pipe Works, 
Seamless Tube Works, 
Chain Works, 
Bolt, Nut and Rivet Works, 
Car Axle Works, 
Car Wheel Works, and 
Car Builders in the United States, 





ALSO A LIST OF THE 


fron and Steel Works in Canada and Mexico. 





This edition of the Directory is an invaluable 
book of reference for all business men who wish 
to correspond with iron and steel manufacturers 
or with iron and steel consumers, forming, in 
every respect, a COMPLETE GUIDE to the iron and 
steel works of this country and to the principal 
works which consume iron and steel. 


Sent po-tpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 
PITTSBURG, CLEVELAND, CHICAGO 
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eMOENIK HORSE SHOE C,. 


Phoenix Horse 
Shoes are 
known of 
everywhere as 
the best. 

The superior 
quality of 
material and 
excellence of 

- manufacture 
are beyond 

all question. 
They have 

no equal. 


JOLIET. ILL. AND POKEEPSIE WN. ¥. 


THE FASTEST BOAT IN THE NAVY. 
The Torpedo Boat Destroyer FARRACUT, on her official 
trial, steams over thirty knots. 


THE 


Engine Forgings and Shafting 


for this Boat were manufactured by 


THE BETHLEHEM IRON CoO., 


SOUTH BETHLEHEM, PA. 


BRANCM OFFICES 
421 Chestnut St., PHILADELPHIA. 








100 Broadway, NEW YORK. 1433 Marquette Bidg,, CHICAGO. 


National Tube Works Company, 


MILLS AT McKEESPORT, PA. 
ee ee 


The largest makers of Special Mild Steel and Wrought Iron 
Pipe; Boiler Tubes and Casing in the World. From ore to finished 
product. Sizes from % of an inch to 30 inches. 


SALES HOUSES: 
Chicago, St. Louis, New York, 





Pittsburg, Boston. 





Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 





WEST wo 


Presenting an unequaled territory for diversified 


Best of Freight Facilities,—Coal Fields, | 
Close Proximity to Distributing Centers, 


SOUTH 


run the lines of the Illinois Central Railroad and | 
the Yazoo & Mississippi Valley Railroad, reach- 


ing into the eleven States of 


South Dakota Kentucky 
Minnesota Tennessee 
lowa Arkansas 
Wisconsin Mississippi 


Illinols Indiana Louisiana 


industries, and possessing 


Fine Sites 3 for New Mills 


| New York Office: 116 Liberty st. 





DEROPYP FORGING SS. 


1s A. MUGFORD «DESIGNER ¥ 









\LF-TONE PH&TO-ZINC ETCHING 
UCR ui Rou. 


ie | 
ofieg ENGRAVER © ELECTROTYPER 
and WGDD ENGRAVING 
cde 
‘ > YoRK , OM « 
sy) price 120 PBERTY ST. R305 x 

























Wantin 





intelligent Help of All Kinds, 





Many Kinds of Raw Material. 





To sound industries, substantial inducements | 
will be given by many of the places concisely | 
bed in the pamphlet “ 100 Cities and Towns | 
Write foracopy. Nearly | 
all kinds of industries are wanted. Very liberal | 
inducements are offered TEXTILE INDUS- | 


Industries.”’ 











> KING’S SIX TON 
ELECTRIC CRANE 


Oan be furnished at lew cost. 


tafvrmation the MARION STEAM SHOVEL CO Marion, Ohio 





ES in the South by a number of good places. 


GEORGE C. POWER, Industrial Commissioner | 
IC. R. R. Co., Chicago. 1. 298. | 





Steel Stamps and Stencils. 


B. P. CRANE & CO. 





EHARTY, J. H. & Co., Rubber Stamps | 


Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 





If you are thinking of enlarging your 


mil}, foundry or machine shop, or of pur. 
chasing machinery of any kind, send us a 
line giving character of machinery needed. 
We can put you in communication with 
manufacturers from whom you can buy 
advantageously, 





TERNE AND TIN PLATES. 


L. D. Telephone, MAIN 841. 205 LA SALLE ST. 


CHICAGO. 
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CC SS... DETROIT 


, Emery-Corundum 


 — #Sellers’ Tool and Twist Drill Grinders.” | 














iron | 
} 
Company, J. WENDELL COLE, 
prmrgonitio, Cn. P. 0. Box 84, 911 No. 112 Clark St., 
3 og cheery Fiuid: COLUMBUS, OHIO. CHICAGO, ILL. | 





ity, Uniformity. 0 a a oe te te ’ 
American Scotch (§ BAUSH & HARRIS MACHINE TOOL CO.,@ 


brand unequaled.; 
HENDERSON & TRAGO, Agents, Springiclia, Mass. 












FOR GRINDING FLJ 
‘IWikk 00 FROM TWO TO Tim 












CLEVELAND, O. 
r i i | UCH WORK ASA SOLD 
BeSeSeSesese | — nnutscturers of Radial Drills, ¢ /A5 mace we | 
-H 8 COD Mtoe 
4+ MF roos4s 4 MNFRS b AD wi 








° Multiple Spindle Drills, 


The Universal Radial Drills,$ LEADS THEM ALL, 
Boring and Turning Mills. $ T!* 








Practical HICH GRADE ONLY. Write for Prices. Harrington hia 

Grass and Me an annnanannnnnnn au nninnn nn’ i y 

lron Chain Bloek. i} 
Meehan Boiler g Construction Co., Made in Philadelphia Only, tA 


Founder's LOWELLVILLE, OHIO, EDWIN HARRINGTON | 


MANUFACTURERS oe 


= 
Guide. MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. ) = 
| All kinds of Blast Furnace, Steel Plants and Stand Pipe Work. SON&CO.,Inc. § WF 
Also all kinds of Oil Refinerv and Tank Work. | ;526 p . Ave.. PHILA. 
WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. a8 ee ee 
Structural and Engineerine Work. Improved Machine Tools, 


The “ORIGINAL GANDY” The s STAR Hack Saw Mathie 





A treatise on brass found- 
ing, molding, the metals 
and their alloys, etc. By} 
JaAmEs LARKIN, late conduc- 























NDP 
tor of the brass foundry ant ty \ : 
department in the Penn ” Stitched Cotton Duck Belting, | FOR CUTTING METALS of all Kine api) 
‘ : aA VY — = ‘ 4% inches in diamete Several thousands 
Work s, Philadelphia. A 8. Pho { Png Mey me ny ot shan oe eed al now in use and not one re — neu 
new revised and greatly en- 0 ~ ‘ moisture or atmospheric changes,the “GANDY” stangs paramovnut. ; comin 
larged edition. Contents: \ VIad\. For farther information, prices, etc write They are 
_ st 
eeong the mlost iapedtent | The GANDY BELTING CO., Baltimore, Md. sive ane 
, has been madean 
and entirely new sections of | nee Soe 
this edition of this valuable S A DT pie e Ss. FIX SONS’ | tieae sani 
ere oo ae the “= STEAM TUBE WELDING WORKS. A coma er 
following: Behavior of Met-| Blast furnace and building sand; a some other m 
als and Alloys in Melting) gravel and high grade sand for | Manufacturers of reworked boiler tubes | chia | 
and Congealing; Malleable| concrete work. Good second-hand tubes bought. shop can afford 
Tron Castings; Wrought Iron DAVID T00 SAND COMPA 0 - ees me are mo 2+ The kf re 
ti NY, Youngstown, Ohio. CLEVELAND, Oo. seaeenr tiediaa ie 
sm llr Falls Co, 93 Reade St, Mal 
pepe eters 


Or Mitis Castings; Manu- 
facture of Steel Castings; 
Casting of Brass; Casting of| gas- = Advertisers who “keep everlastingly at it” win success. 
Bronze; Bell Founding; ; : : , ‘ 
Chili Casting; Casting with-| "2" That is the testimony of the shrewdest and livest of them. “®# 
out Corc; Casting onto 
Other Metals; Casting Iron | 








<i (PPP LLP 
| 










“eu 








esther Metals uponlece,| REENNETT & = CON N ELL CO. Guin 
and Other Combustible Ma- [co —, | B Bickh 
| 2 


terials; Some Modern 
Bronzes. In one volume; | 
igmo; 400 pages . . $2.50 


Pe; Bufling and 


Seat postpaid on rece!pt of price by | 


The tron Trade - Polishing 
Review Co., 


curvnian Supplies. “Card” Plating 


srwono. | Emery Wheels. Dynamos. Fire Brick, Fire Clay, 


47 and 49 SOUTH CANAL STREET, CHICACO. F. B. STEVENS, Detrgil i 
[ 







——_ <_< | 
Send for Photograph and Low Price 








A loupe and growing circulation among #4 


Complete [ela 
N 
Plating Outfits, ee BEARI 
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